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EFFECTS OF PRIOR SHOCK ON THE EMOTIONALITY OF 
YOUNG RATS IN AN OPEN FIELD": ? 


BYRON A. CAMPBELL anp DOUGLAS K. CANDLAND 
Princeton University Bucknell University 


THE OPEN FIELD has been used frequently as a technique for detecting 
differences in the emotional sensitivity of animals. One of these uses has 
been the study of the effects of early traumatic stimulation on “emotion- 
ality” by recording defecatory behaviour in the open field. While this 
procedure has not been used widely, it is a promising one if, indeed, it 
does reflect over-all changes in the emotional sensitivity or fearfulness in 
the animal and not simply the conditioning of fear to environmental cues 
that are present to some degree in both the shock and open field environ- 
ments. 

The possibility of conditioning fear to environmental stimuli is obvious 
in cases where the trauma is administered to the animal in the open field 
as in the procedure used by Hall and Whiteman (1951), and this type 
of conditioning has been well-established through the work of Hunt and 
Otis (1953). The question remains, however, whether changes in emo- 
tionality following trauma outside the open field such as those reported by 
Candland (1959) and Broadhurst (1957) reflect unconditioned shock- 
induced changes in autonomic functioning, or whether such heightened 
emotionality results from conditioning of fear to environmental stimuli 
(such as prior handling) common to both settings. This report compares 
the effects of shock administered outside the open field with and without 
prior cues on the emotionality of young rats in the open field. 


Subjects METHOD 


Ss were 40 albino rats (21 males, 19 females) 23 days of age at the beginning of 
the experiment. The Ss were taken from 6 litters born and bred in the Princeton 
University Department of Psychology colony. 


Apparatus 

The main piece of apparatus was an open field similar to that described by Hall 
(1941), 7 ft. in diameter, with a 28-in. high wall of aluminium roofing encircling 
the field. The floor was of plywood, covered with white linoleum marked off in 4.5 in. 
squares. A single 200-watt light in an aluminium reflector was suspended over the 
centre of the field 30 in. from the floor. Other apparatus included 6 individual living 


1This research was supported by research grant No. M-1562 from the National 
Institute of Mental Health, Public Health Service. 

This research was conducted while the senior author was a National Institutes of 
Mental Health Postdoctoral Research Fellow at Princeton University. 
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cages (7 in. wide X 7 in. high X 9% in. deep) equipped with shock-grid floors; 6 
equivalent living cages with wire mesh floors; a single shock cage (7 in. wide, 14 in. 
long, and 8 in. high) with a shock-grid floor and solid aluminium walls and lid 
(henceforth called the “training cage”); 2 identical matched impedance shock 
sources (Campbell & Teghtsoonian, 1958); and 2 grid-scramblers, one for shocking 
the rats in the home cage and the other for use with the training cage. The shock 
level was set at 300 v. 


Procedure 


At 24 days of age each S was removed from the home cage and tested for a 2-min. 
period in the open field. Activity and defecation were recorded during this period. 
Activity was measured by tracing the path of the rats on a sheet which duplicated 
the numbered squares of the open field. Total activity was scored as the number of 
squares entered by each rat during the two-min. test period. Defecation was measured 
by the number of boluses deposited. Following this the Ss were divided into 4 
matched groups on the basis of the data obtained, and placed in the appropriate 
living cages. The groups were as follows: (1) home cage shock group (N=12, 6 
females and 6 males); (2) home cage shock control group (N=12, 6 females and 6 
males); (3) training cage shock group (N=8, 4 females and 4 males); (4) training 
cage shock control group (N=8, 4 females and 4 males). The home cage shock and 
control groups were run in two replications, six in each group, because only six cages 
equipped with shock-grid floors were available. 

On the next day (all Ss being 25 days of age) the four groups were given the 
following procedures: 

(1) Home cage shock group. Ss in this group were housed in cages with shock- 
grid floors. At 9:30 a.m. food and water were removed from the cages (and from 
all other Ss in the study) in order to prevent Ss from minimizing the effect of the 
shock by standing on the food or drinking tubes. In addition, a plate was inserted in 
the cages to cover the wire mesh at the front so that Ss could not escape shock by 
climbing on the mesh. Preliminary tests showed that Ss were unable to avoid ‘hock 
in these cages. 

The shock procedure was begun at 1:30 p.m. The 6 Ss in the home cage shock 
group were each given three, three-min. shocks separated by 60 min. Only one rat 
was shocked at a time, and a variable amount of time, 8-6 min. elapsed between the 
application of shock to successive rats. Every precaution was taken to prevent any 
stimulus from consistently preceding the onset of shock. The shock-grid scrambler was 
kept on continuously, and the shock stimulus was turned on by a separate switch. E 
was in the room but in a position where he could not be seen. His movement-pro- 
duced sounds were masked by the continuously operating scrambler and a room 
exhaust fan. 

(2) Home cage control group. Ss in this group were housed in the same cage rack 
as the above Ss and in alternate cages with the shocked Ss, so that each control $ 
had a home cage shock on either side. The cages were identical except that the floors 
were of wire mesh instead of the stainless steel shock-grid. The experimental pro- 
cedure for this group was identical to that of the home cage shock group except that 
they did not receive shock at any time. 

(3) Training cage shock group. Ss in this group were also housed in the same 
cage rack as the above Ss, but immediately prior to the experimental procedure de- 
scribed above, they (and the training cage control Ss) were removed in their cages 
and taken to another experimental room where they went through the following 
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experimental procedure: Each S was placed in the “training shock cage” and given 
a 3-min. shock. S was then removed from the shock cage and returned to the appro- 
priate cage. Approximately 60 min. later S received another 3-min. shock in the 
training cage for a total of three, three-min. shocks each separated by 60 min. All Ss 
were then returned to their living cages. 

(4) Training cage control group. Ss in this group received exactly the same 
experimental treatment as the training cage shock group except that they did not 
receive shock during the three-min. period in the shock cage. 

On the following day beginning at 1:30 p.m., each S was tested individually in the 
open field for a 2-min. period. Activity and amount of defecation were recorded. 
The tests were continued daily for a total of 6 days. 


RESULTs AND DiscussION 


The results are presented in Figures 1 and 2 which show the mean 
number of boluses deposited and the mean number of squares entered 
during each of the six test periods. The two control (non-shocked) groups 
were combined for simplicity of presentation since they were virtually 
identical on both measures. As can be seen, those rats shocked in the 
training cage (rats that were removed from their home cage and shocked 
in a cage markedly different from their home cage) were distinctly and 


2.5 


2.0 Training Cage 


MEAN NUMBER OF BOLUSES 
° 





TEST PERIODS 


Ficure 1. Amount of defecation in the open field following training 
cage shock, home cage shock, and no shock. 
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MEAN NUMBER OF SQUARES ENTERED 





\ 2 3 4 5 6 
TEST PERIODS 


Ficure 2. Amount of activity in the open field following training 
cage shock, home cage shock, and no shock. 


significantly higher in the number of boluses deposited than the combined 
control groups, either control groups individually, or the home cage 
shock group (p < .05, Mann-Whitney U Test, two-tails, comparing total 
boluses deposited over the six test periods, and p < .01 on first test day). 
The rats shocked in the training cage showed somewhat less activity (p 
< .15 for total activity over the six test periods, and p < .05 on first 
day of testing) than the combined control groups, while the rats shocked 
in their home cages showed little difference in activity from the control 
groups. 

Since an increase in defecation and a decrease in activity in the open 
field are usually taken to indicate an increase in emotionality, the results 
of this research indicate that shock in the home cage without preceding 
cues produces no increase in emotionality, while shock in a “training 
cage” that is is preceded by distinct cues of movement and handling does 
produce an increase in emotionality. The interpretation offered here is 
that such increases in emotionality, in the open field, result from the con- 
ditioning of shock-produced fear to previously neutral cues such as 
handling prior to shock. When similar cues are part of the experimental 
routine associated with the use of the open field they in turn elicit con- 
ditioned fear which results in heightened “emotional behaviour” in the 
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open field. In short, these findings argue that intense traumatic stimula- 
tion, such as very painful shock, does not necessarily increase the over-all . 
emotional sensitivity of the animal, but rather that the application of such 
stimuli provides an opportunity for the conditioning of fear to neutral 
stimuli in the environment. From this point of view it is apparent that 
many factors including stimulus generalization, CS-US interval, and so 
forth would influence the amount of emotionality shown in the open field. 


SUMMARY 


This research compares the effects of shock administered outside the open field 
with and without cues prior to shock on the emotionality of young rats in the open 
field. One group of rats received a series of three, three-min. shocks in their home 
cages where every precaution was taken to prevent any stimulus from consistently 
preceding the onset of shock. Another group of rats received an identical shock 
sequence in a “training cage” where each shock was preceded by the cues of handling 
(being removed from the home cage and placed in the shock cage) as well as the 
other cues of a consistent experimental routine. In addition, two control groups 
matching the above two groups in all procedures except that they did not receive 
shock were run at the same time. On the day following this procedure all Ss were 
tested individually in the open field for a two-min. period. Activity and defecation 
were recorded. 

The results of this research indicated that shock administered in the home cages 
did not increase the emotionality of the rat as measured by an increase in defecation 
or a decrease in activity in the open field, but that a comparable shock sequence 
administered outside the home cages with consistent pre-shock cues did produce a 
marked and significant increase in emotionality in the open field. 

These results were interpreted as indicating that intense electric shock per se does 
not necessarily increase the over-all emotionality of the animal, but rather that the 
application of such stimuli produces an opportunity for the conditioning of fear to 
neutral stimuli in the environment. 
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LIINFLUENCE D’UNE MOTIVATION INAPPROPRIEE SUR LE 
COMPORTEMENT DU RAT ET SA FREQUENCE CARDIAQUE! 


DAVID BELANGER er BERNARD TETREAU 
Institut de Psychologie, Université de Montréal 


LE PROBLEME DE LA MOTIVATION INAPPROPRIEE a donné lieu a plusieurs 
études expérimentales sur le comportement du rat. Dans la plupart des 
cas, on a cherché a vérifier "hypothése selon laquelle la présence de 
tendances additionnelles ou inappropriées facilite l’évocation d'une ré- 
ponse déja associée 4 une autre tendance. Dans ce genre d’expérience, la 
méthode usuelle consiste 4 apprendre d’abord a l’animal a associer une 
réaction (pression sur un levier, parcours d’un labyrinthe) 4 une tendance 
primaire spécifique, dite appropriée. Les conditions expérimentales sont 
ensuite modifiées, soit par l’addition d’une autre privation 4 celle qui 
déterminait la tendance appropriée (Kendler, 1945; Siegel, 1946; Levine, 
1956), soit par la substitution d’un autre type de privation (Webb, 1949; 
Estes, 1949; Brandauer, 1953; Grice & Davis, 1957). Dans les deux cas, 
on assume que la modification des conditions expérimentales a pour effet 
d'introduire une tendance inappropriée dans la situation. Lorsque l’appari- 
tion de cette nouvelle tendance s’accompagne d’un accroissement du taux 
des réponses, on parle de généralisation de la tendance ou du stimulus 
( Hull, 1945; Webb, 1949; Spence, 1952). 

L'usage de ces concepts de tendance et de généralisation de la tendance 
fait appel, de fagon plus ou moins expresse, a l’existence de modifications 
dordre physiologique. Depuis quelque temps, plusieurs auteurs (Schlos- 
berg & Pratt, 1956; Malmo, 1958) ont souligné l'importance de la théorie 
de lactivation pour l’interprétation de ce genre de recherches. Au cours 
d'une expérience récente, l'un d’entre nous (Bélanger, 1959) a utilisé une 
technique permettant l’enregistrement des pulsations cardiaques du rat 
au moment méme de I’exécution de la réponse instrumentale dans une 
boite de Skinner. En prenant la fréquence cardiaque comme indice, il en 
est arrivé 4 la conclusion que le niveau d’activation s’éléve continuelle- 
ment avec la durée de la privation. Se basant ensuite sur le taux des ré- 
ponses instrumentales, il a pu constater que lefficacité des réactions 
s’'accroit avec la durée de la privation jusqu’é un point optimal, aprés 
quoi toute augmentation de la privation ou du niveau d’activation s’ac- 
compagne d'une détérioration de la performance. | 

L’expérience rapportée ici avait pour but d’appliquer les mémes tech- 


1Cette recherche a été rendue possible grice 4 un octroi (APBT-1) du Conseil 
National de Recherches du Canada. 
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niques 4 l'étude des effets d'une tendance inappropriée sur le niveau 
dactivation et sur la fréquence des réactions déja associées 4 une autre 
tendance. Les hypothéses 4 la base du plan expérimental étaient les sui- 
vantes: (1) laugmentation progressive de la durée d'une privation de 
nourriture (tendance inappropriée), ajoutée 4 une privation constante 
deau (tendance appropriée), produit un accroissement graduel du 
rythme cardiaque; (2) dans ces mémes conditions de privation, la fré- 
quence des réponses instrumentales varie suivant une fonction curvi- 
linéaire. 


METHODE 


L’expérience a porté sur 17 rats males albinos (Sprague-Dawley), agés d’environ 
dix semaines et pesant 4 peu prés 250 grammes. Avant le début de leur entrainement 
ces animaux avaient été bien adaptés au laboratoire et 4 l'expérimentateur. Pour 
lapprentissage et le test final, on s’est servi d’une boite de Skinner standard (13 
po. X 10 po. X 9 po.) de type commercial (Stoelting). La boite était reliée 4 un comp- 
teur permettant l’enregistrement automatique de chacune des pressions exercées sur 
un levier disposé sur le mur postérieur. En appuyant sur ce levier, le rat mettait en 
branle un mécanisme qui servait 4 placer une goutte d’eau a portée de l’animal. 
L'enregistrement de la fréquence cardiaque s’est fait au moyen d'un électrocardio- 
graphe Sanborn (modéle 51). 

Pendant l’apprentissage de la réponse instrumentale (pression sur le levier) les 
rats étaient soumis 4 une privation d’environ 22 heures. A chaque jour, chaque animal 
était déposé dans la boite pour une période de 6 minutes. L’entrainement dura 24 
jours. Entre-temps, c’est-a-dire dix jours aprés le début de l’apprentissage, on inséra 
les électrodes dans la peau des rats au niveau des épaules. Sept jours plus tard, on 
commenga a habituer les animaux aux fils enregistreurs qu’on attachait aux électrodes. 

Pour l’implantation des électrodes l’animal est soumis 4 une légére anesthésie a 
léther qui dure environ deux minutes. On perce la peau, puis on enfile l’électrode 
(fil chirurgical métallique inoxydable) de fagon 4 pouvoir nouer les deux bouts 
lextérieur. L’animal s’adapte rapidement a ce genre d’électrode, de méme qu’aux fils 
électriques qu’on y attache au moment de I’enregistrement. Ces fils sont suspendus 
au-dessus de l’animal et le laissent ainsi libre de se déplacer sans ennui dans la 
boite de Skinner. 

Une fois l’apprentissage terminé, les animaux furent soumis aux diverses conditions 
de privation et purent ainsi s’habituer a ces situations avant l’épreuve finale. Durant 
cette période, on enregistrait aussi la fréquence cardiaque de fagon a bien les familiar- 
iser avec les bruits d’enregistrement et toute la routine expérimentale. Cette période 
@habituation dura 28 jours, aprés quoi débutérent les épreuves finales. 

Il s’agissait alors de soumettre les animaux a une privation d’eau de 24 heures, a 
laquelle s’ajoutaient des privations de nourriture de 0, 12, 24, 36, 48, 60 et 72 heures. 
Sous chacune de ces conditions successives, on enregistrait le fréquence cardiaque des 
rats et le nombre de réponses instrumentales. A chacune de ces épreuves d'une 
durée de 6 minutes par animal, le procédé était le suivant. On reliait d’abord les fils 
enregistreurs aux électrodes, puis on introduisait le rat dans la boite de Skinner. On 
prenait un échantillon de la fréquence cardiaque au début de chaque minute, puis 
on notait le nombre de pressions sur le levier durant les cinq derniéres minutes du 
test. Chacune des conditions expérimentales fut séparée par le nombre de jours suffi- 
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sant A permettre aux rats la récupération du poids perdu durant la période de priva- 
tion précédente. Les épreuves finales se sont ainsi échelonnées sur une durée de 23 
jours. Le poids moyen des animaux est demeuré relativement constant d’une condition 
a autre, variant entre 297.1 et 313.8 grammes. Le température et l"humidité se sont 
maintenues 4 un niveau plutét stable et élevé, la température variant entre 76 et 86 
degrés F. et I"humidité entre 65 et 84 pour cent. 

Par mesure de contréle, une fois la derniére épreuve terminée, on laissa les rats se 
reposer pendant 24 heures, puis on les placa 4 nouveau dans la boite de Skinner afin 
d’obtenir les données sous une condition dénuée de toute privation. De méme, le 
jour suivant, les animaux subirent un autre test sous une seule privation d’eau de 24 
heures. 


RESULTATS 


La figure 1 illustre les variations de la fréquence cardiaque sous les 
diverses conditions de privation. On peut constater que l’addition de la 
privation de nourriture entraine une décélération du pouls des animaux, 
phénoméne qui s’accroit avec la durée des privations, sauf dans le cas 
des conditions de 48 et de 60 heures. La figure 2 présente une courbe 
analogue pour les variations du nombre des pressions sur le levier: l’aug- 
mentation de la durée des privations est marquée d'une diminution du 
nombre des réponses instrumentales, mais on constate encore une fois 
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Ficure 1. Rapport entre la fréquence cardiaque et la 
durée des privations combinées d’eau et de nourriture. 
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Ficure 2. Rapport entre le nombre de pressions sur le 
levie: et la durée des privations combinées d’eau et de 
nourriture. 


que les conditions de 48 et de 60 heures font exception. On peut aussi 
noter que le point le plus élevé sur les deux courbes correspond 4 la 
premiére condition, c’est-d-dire la seule ow les animaux n’étaient pas sous 
leffet d'une privation de nourriture. I] vaut la peine de souligner lallure 
caractéristique du tracé des deux figures 4 partir de la condition de 36 
heures: le segment des deux courbes allant de la condition de 36 a celle 
de 72 heures dessine en effet la forme plus ou moins précise d’un U ren- 
versé, 

Ces résultats furent soumis 4 deux analyses de la variance. Pour les 
données provenant de chacun des enregistrements du pouls, on a utilisé 
un schéme factoriel 4 deux facteurs avec mesures répétées (Lindquist, 
1953). Comme Il indique le tableau I, les résultats de l'analyse permettent 
dinférer, 4 un niveau de signification de 5 pour cent, que seules les 
diverses conditions de privation ont exercé une influence statistiquement 
significative sur les variations de la fréquence cardiaque. Les données 
relatives 4 l'activité instrumentale des rats ont été soumises 4 une analyse 
de variance simple avec mesures répétées. Les résultats paraissent au 
tableau II. On peut constater que les durées de privation ont différé de 
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TABLEAU I 


ANALYSE DE LA VARIANCE DES DoNNEES SUR LA FREQUENCE CARDIAQUE 
(Scntme FactoriEL A Deux FacTeurs AVEC MEsuREs REPETEEs) 





Source de Degrés de Estimé de 

variation liberté la variation F 
Sujets 16 
Intra-groupe 578 
A: Privation 6 28.174 36 .419* 
B: Moment de !’enregistrement 4 0.427 0.553 
Interaction: AXB 24 0.311 0.402 
Variation intra-case 544 0.773 


*Au-dessous du niveau de signification 5 pour cent. 


facon significative par rapport au nombre des pressions sur le levier. Un 
test “t” de Student a permis de préciser la signification statistique de ces 
différences et d’établir que les moyennes obtenues sous les deux premiéres 
conditions (0 et 12 heures) ne sont pas statistiquement différentes l'une 
de l'autre au niveau 5 pour cent. Ces moyennes différent cependant des 
résultats obtenus sous chacune des autres conditions. De méme, l’accrois- 
sement du nombre des réponses de la condition de 24 a celle de 48 heures 
est significatif, tout comme la diminution entre les conditions de 48 et de 
72 heures. 
TABLEAU II 


ANALYSE DE LA VARIANCE DES DonNEEs suR L’ Activité INSTRUMENTALE 
(CLASSIFICATION UNIQUE AVEC MEsuREs R&pETEEs) 


Source de Degrés de Estimé de 

variation liberté la variation F 
Sujets 16 
Privation 6 26329 .08 56.63* 
Variation intra-case 96 464.91 


*Au-dessous du niveau de signification 5 pour cent. 


Tel que noté plus haut, 24 heures aprés la fin de cette expérience on a 
enregistré la fréquence cardiaque et le nombre de réponses effectuées par 
ces mémes rats alors qu’ils n’étaient sous l'influence d’aucune privation 
d'eau, ni de nourriture. La moyenne des pressions sur le levier a été de 
10.06 et celle de la fréquence cardiaque de 305 battements a la minute. 
Le lendemain, sous une seule privation d’eau de 24 heures (l’équivalent 
de la premiére condition du test final), le nombre moyen des réponses 
était de 89 et le pouls de 321 battements. 


Discussion 


Privés de nourriture et placés dans une situation ov ils ont acquis 
lhabitude de presser sur un levier pour obtenir de l'eau, des rats assoiffés 
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réagissent d'une fagon différente selon que la privation de nourriture dé- 
passe ou non une durée de 36 heures. Les hypothéses, prédisant une 
accélération graduelle et continue du rythme cardiaque ainsi qu'une 
variation de la fréquence des réponses instrumentales suivant une fonc- 
tion curvilinéaire, n’ont donc pas été vérifiées, du moins dans leur formu- 
lation originale. 

Malgré l’échec des prévisions 4 la base du plan expérimental, il reste 
possible d'interpréter ces résultats dans le contexte des théories de la 
tendance et de l’activation. En fait, les données obtenues sous des condi- 
tions de privations d'une durée inférieure 4 36 heures s’accordent par- 
faitement avec celles d'autres expérimentateurs (Kendler, 1945; Siegel, 
1946; Levine, 1956) qui ont démontré que la présence simultanée des 
tendances de faim et de soif ne facilite pas toujours l’évocation de la ré- 
ponse apprise. On ne peut pas parler ici de généralisation de tendance; 
au contraire, il est bien évident que la faim exerce un effet d'iinhibition 
sur l’activité instrumentale associée a la soif. Indirectement, ces résultats 
s'intégrent aussi aux études sur la discrimination des besoins (Hull, 1953; 
Leeper, 1935; Kendler, 1946; Heron, 1949; Eninger, 1951; Bailey, 1955) 
et sur la difficulté de localisation d’un incitateur inapproprié (Spence & 
Lippitt, 1940; Kendler & Mencher, 1948; Walker, 1948; Grice, 1948; Spence, 
Bergmann, & Lippitt, 1950). D’un autre cété, si l'on continue d’accepter 
la fréquence cardiaque comme indice du niveau d’activation, il faut 
supposer que effet d’inhibition provenant du conflit des tendances est 
général et que la diminution de l’activité instrumentale n’est qu'une des 
conséquences d'une chute globale du niveau d’activation. 

If faut maintenant se demander si cette interprétation doit se limiter 
aux résultats obtenus sous des conditions de privation de 36 heures ou 
moins. Il est bien évident, par exemple, que effet d’inhibition s’exerce 
encore, tant sur l'activité instrumentale que sur la fréquence cardiaque, 
méme aprés 48 et 60 heures de privation. Toutefois, lirrégularité des 
courbes indique clairment que d'autres facteurs entrent également en 
jeu. On doit d’abord tenir compte de Iintensité relative des deux types 
de tendance : la soif et la faim. Une privation d’eau de 24 heures est 
plutét faible, surtout pour des rats habitués 4 cette condition précise de 
privation durant la période d’entrainement. Des expériences antérieures 
(Bélanger, 1959) ont en effet démontré que ces animaux déploient leur 
plus grande activité instrumentale aprés une privation d’eau d’environ 48 
heures. D’autres expériences faites dans les mémes laboratoires indiquent, 
par ailleurs, que leffet maximum d'une privation de nourriture se fait 
sentir beaucoup plus tét, soit aprés approximativement 20 heures. 

Dans ces circonstances, il est logique de supposer que leffet inhibiteur 
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de la faim sur la soif aille en diminuant aprés 24 heures. Ceci permettrait 
a la tendance 4 boire de se manifester de plus en plus et entrainerait, 
comme dans la situation de simple privation d’eau, une hausse du niveau 
d’activation réflétée par l’'accéleration du rythme cardiaque et l’accroisse- 
ment de l’activité instrumentale. En effet, lorsque la privation de nourri- 
ture dépasse une durée de 36 heures, on retrouve les mémes relations 
entre ce facteur et les deux variables dépendantes que celles obtenues dans 
les expériences précédentes avec la privation d'eau, relations tout a fait 
conformes aux hypothéses posées au début de cette recherche. La seule 
déviation notable consiste dans la chute trés prononcée du rythme car- 
diaque aprés 72 heures de privation de nourriture. II s‘agit d'une condition 
extréme de dénutrition entrainant dailleurs un affaiblissement général 
trés manifeste qui pourrait laisser soupgonner un début d’inanition. 

Ces données permettent de préter 4 la motivation inappropriée deux 
effets antagonistes et concomitants : un effet spécifique d’inhibition du 
comportement associé 4 la tendance appropriée et un effet positif de 
généralisation de tendance, Liintensité relative des deux motivations 
détermine le comportement final. Lorsque la tendance inappropriée est 
la plus forte, seul l’élément inhibiteur se manifeste; si, par ailleurs, cette 
tendance n’exerce plus son effet maximum, sa composante positive de 
généralisation s’ajoute 4 la tendance appropriée et le comportement 
devient plus ou moins approprié a la situation. 

Pour la théorie de lactivation, une telle interprétation ne présente 
aucun probléme. Les deux effets de la tendance inappropriée s’appliquent 
au niveau d’activation lui-méme. Hebb (1949) considére une tendance, 
la faim par exemple, comme un processus neural bien établi dans le 
systéme corticodiencéphalique. Ce processus est normalement mis en 
branle par des stimuli spécifiques. Dans la situation expérimentale 
présente, ot les stimuli associés 4 la faim sont absents, il n’y a pas 
d’activation possible tant que cette tendance inappropriée prédomine. 
Avec la diminution graduelle de leffet d’inhibition, le tendance a boire 
(a laquelle s’ajoute leffet de généralisation) se manifeste et le niveau 
dactivation s’éléve. Toutefois, lorsque ce processus dépasse le point 
optimal, soit 48 heures dans le cas de privation d'eau, lactivité instru- 
mentale se remet 4 diminuer, tout comme le veut la théorie de l’activation. 

On voit donc que les faits provenant des expériences sur la motivation 
inappropriée peuvent sinterpréter en conformité avec les théories de 
tendance et d’activation. En ce qui concerne la premieére, il suffit d’ad- 
mettre le double caractére, général et spécifique, des tendances. Quant 
a la théorie de lactivation, les résultats de cette expérience attirent 
Yattention sur l'effet de sensibilisation des privations (Malmo, 1959) et 
sur le réle joué par la perception dans le processus d’activation. 
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SUMMARY 


In an attempt to evaluate the influence of an irrelevant drive on the rat’s heart 
rate (HR) and performance in a Skinner box, 21 rats, trained to press on a lever 
for water reinforcement, were subjected to a 24-hour water deprivation concurrent 
with food deprivations of 0, 12, 24, 36, 48, 60, and 72 hours. The animals were 

ced in a Skinner box for a six-minute period under each one of these conditions 
and the HR and number of instrumental responses were recorded. The increase in 
the duration of food deprivation from 0 to 36 hours had an inhibiting effect on both 
HR and number of lever presses. With further deprivation, the number of instrumental 
responses increased from condition 36 to 48 and, then, decreased for conditions 
60 and 72, describing an inverted U-shaped curve, as predicted. The HR, assumed 
to represent the level of activation, kept increasing from condition 36 to 60. The low 
level of HR on condition 72 is attributed to the onset of inanition. These results 
are interpreted in the context of a two-component theory of drive interaction as 
well as according to an activation theory of behaviour. 
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THE EFFECTS OF PAST EXPERIENCE ON THE RATS 
RESPONSE TO NOVELTY? 


ANNETTE EHRLICH? 
McGill University 


THE EFFECTS OF PAST EXPERIENCE on Y and Dashiell maze exploration 
were investigated in a previous experiment (Ehrlich, 1959) which 
yielded the following results: handled animals explored significantly 
more than non-handled animals in both mazes; there was a tendency, 
although not significant, for rats reared in a restricted environment to 
explore more than rats reared in a free environment; and exploration 
declined during each trial and from one trial session to the next in the 
same maze. 

These data raise the question whether past experience has a similar 
effect on other tests which presumably measure response to novelty. 
Therefore, in the present experiment, the same animals were tested in a 
Skinner box in order to determine the effects of past experience on bar 
pressing reinforced by a click or a light. Another purpose was to investi- 
gate the degree of relation between two measures of response to novelty, 
maze exploration and bar pressing for a click or a light. While several 
theorists have postulated a single variable, response to novelty, under- 
lying such phenomena as maze exploration, bar pressing for light, 
manipulation of puzzles, and choosing the longer but more variable route 
to food (Dember & Earl, 1957; Glanzer, 1958; Harlow, 1953; Hebb, 1955), 
this has not been verified experimentally. 


METHOD 

Subjects 

The Ss, 40 male hooded rats, were obtained from the Royal Victoria Hospital 
colony at the time of weaning and were divided into the following four groups: 
free-environment handled, free-environment non-handled, restricted handled, and 
restricted non-handled. The conditions under which these animals were reared have 
been fully described elsewhere (Ehrlich, 1959). Briefly, free-environment animals 
were housed in a large wire mesh cage with playthings; the rest of the room was 
visible from the cage. Restricted animals were housed in standard colony cages 
without playthings, and the doors and tops of the cages were covered with white 
paper to prevent the animals from seeing out. Handled animals were removed from 
their cages once each day and stroked ten times, while non-handled animals were 


1This investigation was supported by grant number M-2455 from the National 
Institute of Mental Health, U.S. Public Health Service. The author is indebted to 
D. Ehrlich for the design and construction of the test apparatus and to M. P. Bryden 
for advice on the statistical treatment of the data. 

2Now at Northwestern University School of Medicine, Department of Anatomy. 
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picked up briefly only once a week when their cages were cleaned. At the age of 
70 days, all animals were transferred to a uniform environment and were housed 
two to a cage; part of the room was visible to the rats through the wire mesh doors of 
these cages. The first experiment, which involved testing the animals in the Y and 
Dashiell mazes, began when the animals were 76 days of age. There was no further 
test experience until the animals reached the age of 106 days, when the present 
experiment began. The animals were maintained on an ad lib. diet of Purina 
fox chow pellets and water at all times. 


Apparatus 

The rearing apparatus and the mazes used for the experiment on maze exploration 
were described earlier (Ehrlich, 1959). The apparatus for the present experiment 
consisted of a ventilated light-tight Skinner box made of %-in. unpainted plywood 
with interior dimensions of 8 X 12 X 12% in. A 6-volt panel light shielded by a 
strip of wood furnished indirect background illumination. A white “jewelled” panel 
light (also 6-volt) was mounted in the wall of the box an inch above the bar. 
A force of 20 grams was necessary to depress the bar which was mounted 2 in. 
above the floor. 


Procedure 

Each animal was tested individually in the Skinner box for 20 min. per day 
on six successive days between the hours of 9:00 a.m. and 6:00 p.m. The back- 
ground light remained on at all times. For the first three days, bar pressing led to 
no change in illumination, although an audible click occurred each time the bar 
was depressed (operant level). For the next three days, in addition to the click, 
the panel light above the bar was turned on for % sec. whenever the bar was depressed 
(bar pressing for light). For convenience in testing, the 40 animals were divided 
into two groups of 20 each; the two groups were treated identically except that 
group II was tested six days later than group I. Groups I and II each contained five 
animals from each of the four subgroups. 

The procedure for evaluating the relation between the two measures of response 
to novelty involved computing correlation co-efficients between the bar-pressing 
scores of this experiment and the maze exploration scores of the previous experiment. 


Bar Pressing RESULTS 


Separate analyses of variance for the number of bar presses on operant 
level and for the number of presses for light were carried out.* In both 
cases, of the three main variables (that is, rearing, handling, and replica- 
tions ), rearing was the only one that significantly affected bar pressing 
(F=4.27, p<.05 for operant level; F=6.80, p<.025 for light). As shown 
in Figure 1, restricted animals pressed more than free-environment 
animals with no illumination change and also when light followed each 
bar press. The F ratios for handling were 3.66 (p<.10) for operant level 
and 2.97 (p<.l0) for light. While the p values for handling are thus 


8These are the same groups designated as “I” and “II” in the previous experiment. 
Since the distribution of bar-pressing scores was not normal, a square root trans- 
formation was applied to the data. 


eo 


—  . 


— 


oo, 


i — 








a we eS eS a 


a 


b, 


S 


3 


nt 


i — 


el 


& 


°F 





1961] EXPERIENCE AND RAT’S RESPONSE TO NOVELTY 17 


above the levels generally accepted as significant, they are of interest 
since handling had previously been found to be a significant variable 
when the same animals were given an opportunity to explore the Y 
and Dashiell mazes (Ehrlich, 1959). The direction of the trend is also 
the same as in the previous experiment (that is, handled rats bar pressed 
more than non-handled rats). 

Repeated testing under each of the two experimental conditions pro- 
duced a significant decline in bar pressing. For the group as a whole, 
the between-trials F ratio was 45.80 for operant level (p<.001) and 
8.56 (p<.01) for light, and this is consistent with the work of other 
investigators (Schoenfeld, Antonitis, & Bersh, 1950; Kling, Horowitz, & 
Delhagen, 1956). 





MEAN SQUARE ROOT 
NUMBER OF PRESSES 


3 l 
DAYS 

Ficure 1. Bar pressing with and without 
light reinforcement. 


The introduction of light on the fourth test day produced the increment 
in bar-pressing rate typically found in experiments of this type (Kling, 
Horowitz, & Delhagen, 1956). For the group as a whole, the difference 
between the bar-pressing scores of the last day on operant level (third 
day) and the first day with light reinforcement (fourth day) was small 
but significantly different from zero (t test for correlated means, p<.01). 
An analysis of variance of the difference scores obtained by subtracting 
the scores for the third day from those of the fourth day further showed 
that the various subgroups did not differ significantly with respect to 
rate of increase when light was introduced. 


Correlation between Maze Exploration and Bar Pressing 

Table I shows the intercorrelations among the four measures of re- 
sponse to novelty—number of bar presses in the Skinner box on operant 
level, number of bar presses for light, number of units entered in the 
Y maze, and number of units entered in the Dashiell maze. The cor- 
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relation co-efficients are all positive and significantly different from zero 
at less than the .01 level. 





TABLE I 
INTERCORRELATIONS AMONG Four MEASURES OF RESPONSE TO NOVELTY 
Dashiell Operant Light 
Y .88 .44 .57 
Dashiell 47 .55 


Operant .49 


Discussion 


} 
The two principal findings of this experiment are the following: : 
(a) Differential rearing conditions affect bar pressing for either a click | 
or a light. Animals reared in restriction pressed significantly more than 
animals reared in a free environment, and there was a tendency, which 
did not quite reach an acceptable level of significance, for handled 
animals to press more than non-handled animals. These findings are 
essentially in agreement with those reported earlier for maze exploration 
by the same animals (Ehrlich, 1959). (b) There is a significant positive 
correlation between maze exploration and bar pressing reinforced by 
a click or a light. Thus, the data suggest that these tests sample a common 
variable. 

The present results point up the inadequacy of two current theories 
of exploration, both of which fail to take into account the past experience 
of the animal. Myers and Miller (1954) have suggested that animals 
explore because of an internal “boredom drive” aroused by monotonous 
surroundings. If this drive is a function of the immediate surroundings 
only, then one would expect it to have been uniform in all the animals 
in this experiment, since they occupied a similar environment for the | 
month preceding testing, and there should have been no difference be- | 
tween the free-environment and restricted groups. 

Montgomery's position has been that animals explore because of an 
exploratory drive aroused by novel external stimuli, and he has specif- 
cally maintained that exploration is unaffected by rearing conditions 
(Montgomery & Zimbardo, 1957; Zirabardo & Montgomery, 1957) and 
by successive daily exposures to the same apparatus (1952). The present 
results contradict both of these points. Differential rearing conditions 
were shown to affect the rat’s response to novelty even though the specific | 
test situation had not been encountered previously, and successive daily 
exposures to the same apparatus produced a marked habituation effect. 
Some possible reasons for Montgomery's negative findings and other 
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evidence refuting Montgomery's position were discussed in an earlier 
paper (Ehrlich, 1959) and need not be reviewed here. However, it should 
be noted that there is now a sufficient body of evidence to indicate that 
theories of exploration which fail to take into account the animal's past 
experience are in need of some revision. 


SUMMARY 


Past experience was found to affect bar pressing reinforced by a click or a light. 
Rats raised in restriction pressed significantly more than rats raised in a free 
environment; there was a tendency, although not significant, for handled rats to 
bar press more than non-handled rats; and all animals showed a significant decline 
in bar pressing with repeated exposures to the Skinner box. A significant positive 
correlation was found between the bar pressing scores obtained in this experiment 
and the maze exploration scores previously reported for the same animals, con- 
firming the position that both tests sample a common variable. 
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PERFORMANCE OF THE TRYON BRIGHT AND DULL STRAINS 
UNDER TWO CONDITIONS IN A MULTIPLE T-MAZE? 


GUY L. ROWLAND ann PAUL J. WOODS 
Hollins College 


Tryon (1929) BRED RATS SELECTIVELY for total error scores on an auto- 
matically recording multiple T-maze (Tolman, Tryon, & Jeffress, 1929) 
and successfully obtained two distinct strains of animals with regard to 
this characteristic. By the F; generation the difference in maze scores 
between the two strains was highly significant (Tryon, 1940). And since 
the Bright by Dull cross gave a strain of animals whose error scores were 
normally distributed midway between the scores of the parent generation, 
it would seem that the genetic method of transmission was a system of 
multiple genes (Tryon, 1940). In these studies there was no indication 
that the strains were absolutely pure-bred. 

In an attempt to isolate the exact factors which differentiated the 
animals in the test maze, Tryon (1931 and 1989) tested the hypothesis 
that the animals were different in their sensory acuity. He rearranged the 
various T-units of the maze, interchanged parts (curtains, gates, and 
floor-plates ) from one unit to another, and finally rearranged units of the 
maze so as to change the pattern, but found no data to support this 
hypothesis. 

An analysis of the error patterns of the individual animals in the maze 
(Tryon, 1940) revealed marked differences between the two strains in 
this respect. From the error analysis and the previously rejected sensory 
acuity hypothesis he concluded that the Bright animals were superior 
to the Dulls in generalizing the pattern of the maze. Thus the Brights 
could learn the general pattern of directions and distances of the maze, 
while the Dulls were not so adept in this ability. 

The major work directed specifically at determining the nature of the 
differences between the Brights and Dulls was carried out by Searle 
(1949). Searle tested 12 animals each of the F22 Bright, F22 Dull, and F; 
Median generations over a series of 9 different tests, comprising 30 mea- 
sures. He found that while the strains were not opposite, consistent 
differences appeared on most of the 30 measures. The major differences 
he noted were the motivational differences attached to escape from water, 
and in performance in the 17-unit T-maze of Tolman et al. (1929). In the 
former measure the Dulls were superior, and in the latter the Brights 


1This investigation was supported by Research Grant M-2883 from the National 
Institute of Mental Health, Public Health Service. It is based upon a master’s thesis 
conducted by the senior author at Hollins College. 
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were superior. In agreement with Tryon (1940) and Tryon, Tryon & 
Kuznets (194la, 1941b) Searle noted that the animals were different 
in their reactions to handling and unique situations. He suggests that the 
Dulls have an exaggerated fear of unstable platforms, as evidenced by 
the decrement in their scores on the 14-unit maze when the treadle- 
switch was added to record time. The removal of the treadle-switch led 
to immediate recovery in the error scores of the Dulls. 

On the basis of these observations, Searle (1949) suggested that the 
features which produced the differential scores in the 17-unit maze of 
Tolman et al. (1929) were the treadle-switch floors and the automatic 
non-retrace gates. The idea that the Brights and Dulls are different with 
respect to learning ability was not supported by his findings. In fact, the 
Dulls equalled or surpassed the Brights on three of the five error measures 
that were judged to be the best indicators of learning ability. Searle 
finally suggested that the Dulls learn the Tolman maze as well as the 
Brights but their fear of the unstable non-retrace gates, which are in the 
entrance to each unit, causes them to avoid the correct choice in an 
attempt to avoid the gate thereby inflating both error and time scores. 

Searle’s supposition is readily testable. If the two strains of animals are 
tested in the 17-unit T-maze (Tolman et al., 1929) with the treadle-switch 
floors and non-retrace gates removed, Searle’s hypotheses would predict 
no difference between the Brights and Dulls. A two by two by two fac- 
torial design consisting of the variables of strain (Bright and Dull), maze 
condition (original and plain), and sex was used in the present experi- 
ment to test the hypothesis in question. Under the original condition the 
Brights should be superior to the Dulls, while under the plain condition 
there should be no difference in their error scores. 


Apparatus METHOD 


The maze used was a replica of the 17-unit T-maze described by Tolman et al. 
(1929) with minor alterations. The automatic recording devices were simulated; the 
pre-training alley was shortened; and a linear animal delivery table was substituted 
for the circular table of the original maze (Fig. 1). Also the maze was equipped with 
manual, guillotine, non-retrace gates which could be manipulated by the experimenter 
from the observation stand. The simulated recording treadles and the non-retrace 
gates were made easily removable. The non-removable curtains (of heavy grey cloth) 
were weighted along the bottom to assure closure after passage by an animal. 

The simulated recording treadles were of heavy sheet metal, and were made to 
tip with the animal’s weight by attaching a metal rod under the centre of the strip. 
The strips were cut for the arms and stem so that they covered the entire floor of 
each unit except the choice-point (Fig. 2). 

The automatic non-retrace gates were pieces of one-fourth-inch wire mesh, seven 
inches long, hinged at the bottom and slanted toward the choice-point of each unit. 
The gate lay at an angle to the floor and was suspended at the upper front by rubber 
bands, which raised the gate after the animal stepped off. 
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AUTOMATIC DELIVERY TABLE 


Ficure 1. Modifications of the maze used by Tryon. 


The animal delivery table consisted of two banks of cages. Each bank was eight 
cages long, and each cage was 7% in. by 5 in. by 5% in. The animals entered the :naze 
from the bottom bank of cages and emerged from the maze, immediately above 
the entrance point, into the upper bank of cages which contained the day’s food and 
water. The errors and time were recorded by the experimenter and the “automatic” 
animal delivery table was operated manually. 
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Ficure 2. Diagram of an individual maze-unit. 
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Subjects 

The subjects were 12 Bright and 12 Dull animals. Eight of the Brights and eight 
of the Dulls were among those obtained directly from the California colony at 40 days 
of age.? The other four in each group were bred in the Hollins Laboratory. The Cali- 
fornia animals were about 210 days of age at time of running and the Hollins animals 
were about 90 days. 

During the experiment two of the subjects were dropped for refusal to run. These 
animals were a Bright male and female in the original maze condition; both were 
animals bred in the Hollins Laboratory. The loss of these animals left 10 Bright 
subjects and 12 Dull subjects. 


Procedure 

The California animals were assigned to the first and second test group of eight 
animals each, and the Hollins animals were used in the third group of eight animals. 
Ss were chosen at random with the exception that sex was balanced. 

The animals were assigned to the apparatus cages so that all the original-maze- 
condition animals occupied the four cages at one end of the bank and the plain- 
condition animals occupied the four cages at the other end of the bank. This pro- 
cedure facilitated changing the conditions of the maze, and necessitated moving the 
banks of cages only one way each day. 

The animals lived in the delivery cage banks on the top row. Prior to each day’s 
running the top row of cages was transferred to the bottom tier while the bottom 
cages were removed, cleaned, supplied with food and water and placed on the top 
tier. The food consisted of 15 gms, of ground Wayne Lab Blox mixed with 30 cc. of 
water. When the animals had finished eating, the food dishes were removed and 
clean peanut hulls were added to the cages to catch droppings. 

The animals were given one trial per day for 12 days; time and errors were re- 
corded. Time was recorded from the moment the delivery cages reached the in- 
dividual’s start position, until the animal entered the upper cage and the final non- 
retrace gate closed. Errors were recorded when the animal placed both front feet in 
the incorrect arm of a T-unit. Retracing the stem of a T-unit was not counted as an 
error, but retracing the incorrect arm was. 

The animals in the plain group ran with the movable floors (simulated treadle- 
switches) and the automatic non-retrace gates removed, but with the curtains re- 
maining. The manual non-retrace gates were lowered after entry into each unit to 
prevent retracing; care was taken to do this in a manner that did not disturb the 
animal. 

The animals were pre-trained two trials a day for eight days according to the 
method outlined by Tolman et al. (1929). Each day the animal was introduced to 
more features of the maze and given longer runs in the pre-training alley. They were 
not handled after the fifth day of pre-training. No animals were lost tor failure to 
run properly during the pre-training period. 


RESULTS 


To determine if any group differences existed between the old Cali- 
fornia animals and the young Hollins animals a t test was run on the total 
The authors wish to express their appreciation to Professor David Krech and the 


staff of the Animal Laboratory of the University of California for their co-operation 
in supplying these animals. 
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error scores. The computed ¢ value of .349 indicated that no assumption 
for differences between the California and Hollins animals was warranted. 

With the above information the groups were combined and analyses of 
variance for two by two by two factorials with variable of strain, maze 
condition, and sex were run on both total error scores and total time for 
the 12 test trials. Table I summarizes the analysis of total error scores. 
There were no significant Fs in the time analysis. 


TABLE I 


ANALYSIS OF VARIANCE OF TOTAL 
Error ScorEs IN MAZE 


MS 


4,859. 26 
15,276. 26 
27 .09 
137.76 
463.76 
49.59 
14.26 
860.89 


Qa 
= 


Source 


Strain 

Maze condition 

Sex 

Strain X maze 

Strain Xsex 

Maze Xsex 

Maze Xstrain Xsex 

Within 

Error term for double inter- 
actions (pooled triple 
interaction and within) 804.45 

Error term for main effects 
(all interactions and 
within pooled) 706.55 

TOTAL 


*P < .025 **P < .0005 
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The most striking result was the reversal of strains in total error score, 
the Dulls being superior to the Brights (P < .025). Figure 3 shows the 
position of the individual animals, and the overlap which was found among 
the scores of the various groups. The interaction between strain and maze 
condition which was predicted did not occur. 

The maze condition produced differences in error scores between the 
plain and original groups significant at the .0005 level. The finding that the 
plain condition lowers the error score would seem to indicate that both 
strains learn the maze under the original condition, but avoid the correct 
choice because of the non-retrace gate. 

The total lack of sex differences or any interactions with sex as a 
variable is of note. This lack of sex differences was found for both time 
and error measures. 

Figure 3 shows that there is considerable overlap between the in- 
dividuals in the various conditions and much variance among the animals 
within each condition. The large variance and overlap of the scores would 
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Ficure 3. Total error scores for individuals. 


seem to indicate that the strains of animals are not extremely different 
with respect to these measures. 

Plots of the data for each group over trials showed no indication of 
different trends between the strains or maze condition. All the individuals 
seemed to follow the same learning curve as trials progressed, the differ- 
ences being apparent only in the height of the total curve on the graph. 

Figure 4 shows the total time-score medians for the various groups. It 
is seen that the time scores follow the same strain reversal as did error 
scores, even though the time differences are not significantly different. 
It is also seen that the group medians for total time score follow the 
difference in error score between the maze conditions. These differences 
are expected as the animal which makes a larger number of mistakes takes 
longer to complete the trip through the maze. 
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Ficure 4. Median time scores for groups. 


Discussion 


Our procedure of running animals for only 12 trials deviated from 
Tryon’s (1929) and Searle’s (1949) procedure of running 19 trials and 
counting only trials 2 through 19 for the score may be noted as a possible 
cause for the discrepancy of our findings. Plots of our data over trials, 
however, did not show trend differences between groups. Hence, it seems 
safe to assume that an additional 7 trials would not have changed the 
relative standings, but would merely have raised the magnitude of all 
scores. 

The reversal in the performance of the two strains, while rather sur- 
prising, is rot inconsistent with other recent findings. McGaugh (1960) 
reports that Brights are superior to Dulls only if the trials are massed. 
Under distributed conditions no differences are found providing that the 
maze does not contain any distracting or disturbing components such as 
non-retrace gates, tilt floors, or curtains. When any features such as these 
are-added McGaugh® has observed that the Brights make more errors 
than the Dulls. Our subjects were run under distributed conditions of one 
trial per day, but even the plain maze did contain curtains in each arm to 
prevent the animals from seeing the ends from the choice-point. Con- 


$Personal communication, September, 1960. 
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firmation of McGaugh’s observation would be predicted if these curtains 
were removed entirely, and, of course, the ends of the alleys re-designed 
so that they looked like choice-points. An incidental finding relevant to 
this notion was obtained with our two animals that had to be dropped 
from the study. There were two Brights under the original maze condition 
which pre-trained well but became disturbed (indicated by urinations 
and defecations) when run on the complete maze and after several trials 
refused to run entirely. 

The general conclusion is that the current descendants of the original 
Tryon strains are markedly different animals. Selective breeding for per- 
formance on the original 17-unit maze ceased with the F 1») generation 
(Searle, 1949) approximately 20 years ago. Since that time breeding 
within strains for such qualities as coat colour‘ may account for the 
present behavioural characteristics. That is, the animals apparently no 
longer possess the same differential genetic characteristics which led to 
their behavioural differences on the original 17-unit maze. And, further- 
more, it seems likely that other characteristics such as a difference in 
the duration of post-training perseverative neural activity (Thompson, 
McGaugh, & Smith, 1960), and a timidity or curiosity in the Brights for 
distracting aspects of the maze have been bred into current descendants 
of these strains. An elaborate testing programme similar to Searle's 
(1949) study is needed in order to ascertain their present behavioural 
characteristics. 

SUMMARY ; 

In testing the hypothesis that the automatic recording devices ‘a the original 
17-unit T-maze were the differentiating features eliciting the performance differences 
in the Tryon Bright and Dull strains, a replica of the original maze was constructed 
with removable simulated automatic recording devices and automatic non-retrace 
gates. Ten Bright and 12 Dull animals were used as Ss, with sex balanced. A two 
by two by two factorial design with variables of strain, maze condition (plain and 
original ), and sex was used to test the hypothesis. 

The most outstanding finding was a strain reversal in total errors with the Dulls 
scoring significantly better than the Brights. Further, all animals which ran under 
the original maze condition scored significantly more errors than animals which ran 
under the plain condition suggesting that both strains avoid the non-retrace gates 
placed at the entrance of each stem. There were no significant time differences. 

The findings are interpreted as being consistent with other contemporary research 
on these animals, and it is concluded that the present descendants differ from the 
original Tryon strains in genetic and behavioural characteristics. 


‘It is our understanding that the coat colour differences were bred into the 
animals subsequent to the termination of the original selective breeding work. 
Currently the Brights or S-1’s are agouti while the Dulls or S-3’s are black; hence, 
there is no possibility of our having mistakenly switched the strains after receiving 
them from the University of California. 
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CHILDREN’S UNDERSTANDING OF NUMBER CONCEPTS: 
CHARACTERISTICS OF AN INDIVIDUAL 
AND OF A GROUP TEST? 


P. C. DODWELL 
Queen’s University 


RECENTLY IT HAS BEEN SHOWN that the ability of young children to under- 
stand and operate with number concepts is amenable to objective study 
and measurement (Dodwell, 1960). A number concept test was devised 
by the author, following the general trend of Piaget’s work (Piaget, 
1953), except that the procedures for test administration and scoring 
were standardized. The purpose of using this test was to discover how 
general the sorts of numerical operation described by Piaget as typical 
for children between the ages of five and eight might be. It was found 
that whilst Piaget was broadly correct in his descriptions, the age trends 
for the development of numerical concepts are not too clear cut; children 
may be at one Piagetian stage of development for one test situation and 
at a different stage for another situation at one and the same time. It was 
also found that the various stages do not follow in the regular sequence 
required by Piaget’s theory in all children. Having established the fact 
that measurement of number concepts is possible without the use of 
Piaget’s “clinical” method of investigation—a method which has been 
criticized frequently as being of questionable reliability and objectivity— 
one may now ask how reliably the number concept test measures 
children’s ability to operate with and understand numbers. Also, it would 
be of interest to know how scores on the test are related to progress in 
school arithmetic, whether test scores can be used to predict “number 
readiness” in children, whether there are sex differences, group differences 
due to socio-economic status, urban or rural environment, etc. Informa- 
tion on all these points, as well as a description of a group test of number 
concepts, is given below. 


Test CHARACTERISTICS 


Reliability. To establish the reliability of the test, two (different) 
groups of children were tested twice, one group with a re-test interval of 
one week, the other with an interval of approximately three months. The 


1This investigation was supported by a grant from the Arts Research Committee 
of Queen’s University, whose assistance is gratefully acknowledged. Thanks are due 
also to the various school authorities for their co-operation, and to students in the 


— of Psychology—particularly Miss Wilda Harker—who took part in the 
study. 
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numbers in these groups, and the reliabilities obtained, are shown in 
Table I. Both re-test groups were drawn principally from kindergarten 
and Grade I, in two of the five schools used in the main investigation. The 
short-term reliability of the test is highly satisfactory, and compares well 


TABLE I 
Test CHARACTERISTICS 


Group Score Reliability 


Short Term Point 
Short Term A 
Long Term Point 
Long Term A 


Mean score (M) 87 
Standard deviation (Sx) =12.88 
Error of measurement (Se)= 4.64 


All 
with the reliabilities of many commercially available cognitive tests. The 
long-term reliability indicates considerable stability in the development 
of number concepts. A further noteworthy point here is that different 
testers gave the test on the first and second occasions for the longer 
interval, and the reasonably high correlation indicates that personal 
bias or the idiosyncrasies of the testers do not play an important role in 
the administration of the test: this is to be expected anyway, since the 
directions for administering and scoring were standardized. Table I also 
shows the test mean M, standard deviation Sx, and error of measurement 
Se, for the complete sample, and the reliability of the A score (cf. Dod- 
well, 1960). Since the test scores are significantly correlated with age 
(Dodwell, 1960) it would be possible to find M, Sx, and Se for different 
age ranges, but the numbers in the sample did not seem to warrant this, 
and the regression of score on age is not very great, amounting only to 
some six points per year. 

Validity. How are test scores related to progress in arithmetic at 
school? To answer this question, initially, the arithmetic marks for 
Grade I children on routine term tests were correlated with the number 
concept test scores. Since different term tests were used in the five 
schools which co-operated in the investigation, a separate correlation 
was made for each school group. These ranged from a positive correlation 
of .56 to a negative correlation of .05! All this suggests is that term marks 
in arithmetic tests are not a good criterion measure against which to 
validate the number concept test. Indeed, it has been shown (Bedwell, 
unpublished data) that test performance in purely rote arithmetic may 
have little relationship to understanding numbers. In order to get a 
better estimate of the relation between progress in arithmetic and number 
concept test scores, a group of 40 kindergarten children was selected as 
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a validation group, to find out how well arithmetic progress in the first 
term of Grade I could be predicted from test scores obtained in the 
final term in kindergarten. A standard arithmetic curriculum is laid down 
for the first term of Grade I in Kingston public schools, so all the children 
in this group were subjected to approximately the same experiences with 
numbers. The Grade I teachers at one of the schools devised a test 
of arithmetic progress, involving number recognition, counting, drawing 
different numbers of objects, etc., which was acceptable to the teachers 
of the other participating groups and seemed to the writer to be a fair 
test of the curriculum covered. Scores on this test were correlated with 
the number concept test scores obtained the previous summer in kinder- 
garten, and a correlation of .59 obtained;* this again is a satisfactory 
figure, which suggests that the number concept test might usefully be 
employed as an “arithmetic readiness” test for children entering Grade I. 
It should be emphasized that the criterion measure was not a test of 
rote arithmetic, but a test of recognizing numbers and operating with 
them in various simple situations. The interval between giving the 
number concept test and the arithmetic test was approximately six to 
seven months. 

Scalability. It has been shown that responses to questions in the number 
concept test do not show the strong sequential dependencies which can 
be predicted from Piaget’s theory. Thus, for example, some children, who 
were able to give correct (operational) solutions to questions involving 
the relation of cardinal number to ordinal position, were not able to deal 
correctly with seriation and cardinal classes separately, although accord- 
ing to Piaget’s theory they should be able to do so (Dodwell, 1960, Table 
IV). More generally, one may ask whether the test scores form a “uni- 
dimensional scale” in Guttman’s sense (Guttman, 1950), and if so, whether 
this scale orders the items in the way Piaget’s theory would lead one to 
expect, namely, in the test item order described elsewhere (Dodwell, 
1960). Using Goodenough’s modification of the Cornell technique 
(Edwards, 1957) a scalogram analysis of the test scores was performed. 
Whilst the order of item difficulty was as expected, the coefficient of 
reproducibility was only .690, so that the items form at best a “quasi- 
scale.” That is to say, for the test as a whole, item difficulty follows only 
a moderately regular pattern from child to child. Inspection of item 
scores suggested that the least regular items were in test subgroup IV 
(seriation ); since all other questions involved, or were at least relevant to, 
operations with cardinal classes, it seemed reasonable to re-analyze the 
data, excluding the questions on seriation as possibly a separate sub- 
universe (Guttman, 1945). The re-analysis yielded a coefficient of re- 


*By this time the inevitable vicissitudes of school life (moves, illness, etc.) had 
reduced the group to 34. 
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producibility of .699, that is, a very meagre improvement. Edwards (1957, 
pp. 197-8) states: “In the case of quasi-scales, the scores of subjects are 
believed to be determined by one major variable and a number of minor 
variables, the minor variables contributing to the error of reproducibility.” 
In the present instance this could be the case, training in specific number 
operations being one possible minor variable of this type. However, more 
detailed investigation would be required to reach a definite conclusion 
on this point. 


DIFFERENCES BETWEEN GROUPS ON THE INDIVIDUAL TESTS 


For the original sample of 250 children test scores were examined to 
find out whether there were any differences due to sex or socio-economic 
status. Within each grade test scores for boys and girls were compared, 
using the t-test. Differences were extremely small, insignificant, and did 
not consistently favour either sex. Again within each grade, test scores 
were examined to establish whether socio-economic status was a sig- 
nificant factor in the development of number concepts. To this end, the 
children were divided into three groups according to father’s occupation, 
namely, professional, clerical and skilled trades, and semi-skilled and 
unskilled trades. Group differences were again generally small, and all 
insignificant, but consistently favoured the higher socio-economic groups. 
This consistency suggests that the quality of the home environment may 
be important in the development of number concepts, but adequate 
matching, with respect to both age and I.Q., would be required before 
this could be fully established. 

Children living in an urban environment probably have, on the 
average, more experience of situations involving the use of numbers, or 
at least become familiar with a greater variety of such situations, than 
do children who live in the country. To find out whether urban children 
have better understanding of number concepts than rural children, a 
group of the latter was tested with the individual number concept test. 
The group consisted of 12 pre-school children (rural schools in Ontario 
do not have kindergarten), 21 in Grade I, and 20 in Grade II. These 
were matched individually with children in the original (urban) sample 
with respect to grade, I.Q., and age. Since the number of rural children 
available was small, these two groups were compared all together, rather 
than by grade, using an analysis of covariance to remove the variance 
in test scores due to age. In the analysis, the groups were divided into 
high, medium, and low intelligence subgroups. For kindergarten and 
pre-school children this was done on teachers’ ratings and scores on the 
Kohs’ block test respectively, and for Grades I and II on the basis of 
I.Q.s available in the school records. For the purposes of the analysis, 
high 1.Q. was taken as over 110, medium from 91 to 109, low as 90 and 
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below. The analysis showed no significant difference between urban 
and rural groups as a whole, nor between I.Q. levels, but a highly 
significant (p<.01) interaction between I.Q. and urban/rural residence. 
Inspection of the mean scores for the six groups showed that this effect 
was principally due to a large difference, in favour of the urban group, 
for the medium I.Q. group, and a large difference, in favour of the rural 
group, for the low I.Q. group. How this latter finding should be in- 
terpreted it is difficult to say: it could be a chance effect, but the level 
of significance of the interaction renders this unlikely. One can assert, 
however, that for children of high I.Q. the relative advantages of urban 
as opposed to rural environment are not great. 


Group TEST 


To find out whether understanding of number concepts can be 
measured by a group test, such a test was devised which incorporated 
situations and operations very similar to some of those used in the in- 
dividual test. Five sets of drawings were prepared, each set depicting a 
situation found in one of the subgroups of the individual test. These 
subgroups were: (1) relation of perceived size to number (conservation ); 
(2) provoked correspondence; (3) unprovoked correspondence; (4) seri- 
ation; (5) cardination and ordination. 


(1) The first picture showed two identical beakers, filled to the same level with 
a liquid. The subjects were asked to indicate whether the two beakers contained 
the same amount of liquid (with a tick for “yes,” a cross for “no”). Beneath this 
drawing was another, of five beakers, the first being identical with those in the first 
picture, the remainder being taller and narrower, and filled to various heights with 
liquid. The subjects were asked to indicate in the same way as before which of 
the four beakers contained the same amount of liquid as the first one. 

(2) A set of six eggcups was shown in the next picture, equally spaced across 
the paper in a row. Beneath each eggcup was an egg. The subjects were asked to 
indicate whether or not there were the same number of eggs as cups. Directly 
beneath this, the next picture showed an identical row of cups, but the row of 
eggs was bunched up to the left. The same request was repeated. 

(3) A row of six equally-spaced discs appeared in the next picture, underneath 
which were three more rows, each of six discs, but spread out or bunched up, as 
compared with the first row. The subjects were asked to indicate which of these 
rows had the same number of discs in it as the first row. 

(4) The next drawing showed three men of different sizes, the shortest near the 
left-hand margin, the largest towards the right of the page, about 3 in. from the edge, 
and the middle-sized man half-way between them. The subjects were asked to draw 
three more men, one to the right of the largest, and one in each of the gaps in the 
series. The men were to start with the shortest on the left, the tallest on the right. 
This test was to determine whether or not the subjects could draw the missing men 
in the series, and get their ‘sizes correct. Below the men, and to the left, appeared 
a graded series of canes, smallest on the left, largest on the right. When the sub- 
jects had drawn their three men, they were asked to indicate, by drawing lines 
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‘) between them, which canes belonged to the first, third, and fifth men (i.e., the ones 


in the original drawing ). 

(5) The final drawing showed a staircase consisting of ten steps, each step being 
composed of a vertical column of squares, the columns being immediately adjacent 
to each other, except that the sixth step was missing, and a gap was left’ in the 
position where the sixth step should be. Beneath this staircase, and slightly to the 
left, appeared three separate steps, of six, four, and five squares each. Above the 
staircase and to the left was a doll. The subjects were asked to tick that one of the 
three separate stairs which was the correct one to fill the gap; they were asked to 
show, by drawing a line from the doll to the step, where the doll would be when 
she had climbed five steps; to indicate with a tick the eighth step, and to draw in 
the next step in the staircase (the eleventh). 

No difficulty was experienced in administering this test to fairly large groups 
of Grade I and II pupils at a time. It was also administered to 24 kindergarten 
children as a group, but since these children have little experience of working on their 
own to instructions, it would probably be more satisfactory to administer the test 
to smaller groups—say four to eight—in kindergarten. 

As in the individual test, two scores were obtained; a point score, one 
point being given for each correct solution, and an A score, one A point 
being given for each solution based obviously on a perceptual com- 
parison without regard for the correct operations (cf. Dodwell (1960) 
for further discussion of the A score). Whilst no direct measures of the 
reliability or validity of this test were undertaken, scores on the group 
test were correlated with individual test scores for a group of 68 children, 
in kindergarten, Grades I, and II. This, together with other characteristics 


of the group test, is shown in Table II. The fairly good correlation be- | 


TABLE II 
Group Test CorrELatTions (N = 68) 


(1) Individual score with group score r= .68 
(2) Individual A score with group A score r= .73 
(3) Age with group score r= .42 
ts} Group A score with group score r= —.53 
5) 1.Q. with group score (excluding kindergarten) r= .38 


tween group and individual test scores suggests that the group test might 
be suitable as a general test for arithmetic readiness. However, the group 
took the group test after the individual test, and because of the similarity 
of items, one may suspect that the correlation is due to previous famili- 
arity with the materials of the individual test. That is to say, it may be 
that the correlation would be a good deal lower if the group test were 
administered first. The point would bear further investigation, especially 
since it has been shown (Harker, 1960) that experience of performance 
of an individual test of number concepts leads to significant improvement 
on a written group test. The tests used in her study were quite similar 
to, but not identical with, the writer’s tests. 
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Although the group test measures understanding of number concepts in 
situations apparently similar to those used in the individual test, it is 
arguable that it in fact measures a different aspect of the child’s cognitive 
abilities. In the individual test one is measuring ability or understanding 
when the child actually perceives the transformation on the test materials; 
in the group test, on the other hand, the child is faced with fixed alterna- 
tives between which it has to choose, and therefore has to imagine the 
transformation. More detailed study would be required to determine the 
precise relation between responses in the individual test and responses 
in the group test. The reasonably high correlations of point scores and 
A scores suggest a fairly close relationship: correlations between indi- 
vidual and group intelligence tests for the present age group seldom 
exceed .8. 


Discussion 


Since it has been shown that number concepts in young children can 
be measured by objective procedures which are satisfactorily reliable, 
and many of the sorts of behaviour described by Piaget can be demon- 
strated in this way, one might ask what advantages there may be to his 
“clinical” method of investigation, and whether it should not be dropped 
in favour of more objective methods. The writer is opposed to this view 
on the grounds that real insight into the cognitive processes of the child 
can best be obtained by presenting the child with a relatively fluid 
situation and seeing what he makes of it. In this way, surely, one gets 
closer to the nature and quality of the child’s thinking than by presenting 
him with rigid adult-sized problems and measuring how far short he 
falls of the performance of his elders. At the same time, the lack of 
demonstrable consistency in the results of “clinical” investigation make 
it necessary to supplement such investigations with more rigorous_ 
measurement. This is rather like the relation between “illumination” and 
“verification”: although the answer to a scientific problem may arrive in 
some mysterious flash of insight, to establish that it is the correct answer 
requires the recruitment of the more humdrum procedures of logical 
deduction and justification. Analogously, having probed the intricacies 
of childish thought with flexible tools, it is necessary to establish the em- 
pirical status of one’s findings by methodologically more respectable means. 

The findings reported here support conclusions drawn earlier (Dodwell, 
1960) concerning number concepts; whilst Piaget is on the whole correct 
in his description of the child’s understanding of number, the pattern of 
development is neither as neat, nor as rigid, as he would have us believe. 
This lack of neatness, however, is evidently not to be ascribed to the 
methods of measurement employed. There is a small but accumulating 
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body of evidence to show that the experiences a child undergoes in- 
fluence the development of number concepts and this must be one factor 
in blurring the pattern (Bedwell, unpublished data; Churchill, 1958; 
Harker, 1960) and the evidence cited above, while not conclusive, 
supports this position. 

In conclusion, the writer would like to suggest that educationists might 
well reconsider the problems of teaching arithmetic, in the light of 
Piaget’s work, and the studies which have grown out of it. To fit the 
curriculum to children’s cognitive needs and interests is a worthy ideal, 
but probably one that is seldom realized, and certainly not in the case 
of mathematics teaching, if these studies are valid. Perhaps the wide- 
spread apathy towards, and distaste for, mathematics, may be largely 
due to a lack of congruity between what the child can grasp, is interested 
in, and can think about meaningfully, and what is presented to him by 
way of number experiences in his early school years. 





SUMMARY 


The test characteristics of an individual test of number concepts—described else- 
where in detail—are enumerated. It is shown that the test is satisfactorily reliable, 
and valid for predicting arithmetic progress in Grade I. Scalogram analysis shows 
that the test is at best a “quasi-scale,” and the pattern of development of number 
concepts does not follow the sequence described by Piaget with great regularity. 

Tests were made for group differences on the individual test, with respect to sex, 
socio-economic status, and urban/rural residence. No sex difference was found; con- 
sistent but statistically insignificant differences in favour of high socio-economic 
status, and urban residence were obtained; and a significant interaction between 
1.Q. and urban/rural environment suggesting that it is the child of average intel- 
ligence that gains most by urban residence so far as developing understanding of 
numbers is concerned. 

A group test of number concepts is described, scores on which correlate quite 
highly with scores on the individual test. It is suggested that this test also might 
be used as a test for arithmetic readiness. 
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THE EFFECTS OF REINFORCEMENT SCHEDULE AND 
LEVEL OF EMOTIONAL RESPONSIVENESS ON THREE 
MEASURES OF HUMAN DISCRIMINATION LEARNING! 


D. W. CARMENT 
McMaster University 


THERE ARE A NUMBER of variables which are frequently used to indicate 
the acquisition of a learned response. It is often assumed that these 
measures are closely related and interchangeable since they reflect a 
single acquisition process. Hall and Kobrick (1952) and Kobrick (1956), 
using rats in a straight runway, have demonstrated a high relation be- 
tween starting-box latency and running time but not between these 
variables and trials to extinction. One might assume that at least starting- 
box latency and running time could be used interchangeably. However, 
Hall and Kobrick were reluctant to draw this conclusion since they found 
latency to be more consistent and sensitive as an index of response strength 
than running time. Thus, while it is reasonable to consider experimentally 
measures of performance per se, it should not be assumed that such mea- 
sures necessarily reveal the “true” course of learning. Indeed, it is quite 
possible that under certain experimental conditions these response 
variables are highly related while under other experimental conditions 
the relation deteriorates. The present study was partly directed at explor- 
ing this possibility. 

Two dependent variables commonly used in human learning experi- 
ments—frequency of correct responses and response time—and a third 
measure, amount “bet” (confidence), were simultaneously obtained from 
each subject in a two-choice discrimination problem. The effects on these 
variables of partial and continuous reinforcement and two levels of 
generalized drive (emotional responsiveness) were examined. The drive 
level of a subject was estimated from the score he obtained on Cervin’s 
“E” Scale (1957). Experiments which have utilized other paper-and- 
pencil measures of drive strength are notable mainly for the inconsistency 
of the results reported (Blake & Mouton, 1959). A good proportion of 
this variability can probably be assigned to reliability and validity defects 
inherent in the instruments employed. The reliability and validity of the 
test (Cervin’s “E” Scale) used in this research, however, has been con- 
sistently demonstrated in a series of experiments involving the prediction 
of certain responses of individuals in two-person groups (Cervin, 1956, 


1This research was in part supported by a summer research stipend from McMaster 
University. 
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1957). This recommends its extension to subjects in a more restricted 
experimental situation. 


Design METHOD 


The experiment employed a factorial design with two independent variables: 
schedule of reinforcement and level of emotional responsiveness. The trends in the 
acquisition data were compared by means of an orthogonal polynomial test (Edwards, 
1960). 


Subjects 

The Ss were 40 male and female students enrolled in an introductory psychology 
course. They were selected at random from a pool of Ss who had obtained scores of 
6 or greater (high emotional responsiveness) and 3 or less (low emotional respon- 
siveness) on Cervin’s “E” Scale (1957), twenty Ss being drawn from each extreme. 
Within each group of 20 Ss, 10 were assigned at random to a continuous reinforce- 
ment treatment and 10 to a partial reinforcement treatment. 


Apparatus 

The apparatus consisted of a handle which S could turn in an arc either to the left 
or to the right. S was required to learn a right-left discrimination to the appearance 
of certain nonsense syllables in a slot in a panel in front of him. Six different non- 
sense syllables of low association value appeared, one every 15 secs. This block of 
6 syllables was repeated 10 times with the order of the syllables within the block 
determined at random for each repetition. This allowed a maximum of 60 acquisition 
trials. 

The S was to learn to turn the handle to the right in response to the appearance of 
each of three of the syllables and to the left in response to the appearance of each 
of the other three. Upon completion of his response S pushed a button on the handle, 
and if he was to be reinforced, a bell rang. E could prevent the bell ringing for 
those Ss on a partial schedule of reinforcement. 

Response-time was obtained by having the appearance of the nonsense syllable 
start a Hunter KlocKounter which was stopped the moment S began his response. 

S was also required, as part of each response, to turn the handle to a number from 
1 to 10 in order to indicate how confident he was that his response was correct. 


Procedure 


Each S was seated before the apparatus and instructed as follows: “This is an 
experiment to see how people learn. Do you see this slot here? From time to time 
some letters will appear in this slot. These will be combinations of letters, not words. 
When you see the letters you are to move this handle either to the right or to the 
left, like this (demonstrate). For some combinations of letters it is correct to move 
the handle to the left and for others it is correct to move it to the right. This is what you 
are to learn—the direction to move the handle each time. In order to find out whether 
you have moved the handle correctly you must push this button. If you are correct the 
bell will ring like this (demonstrate ). Remember, don’t push the button until after you 
have moved the handle. ; 

“Are there any questions at this point?” If yes, the instructions were repeated. 

“All right, there is one more thing. Do you see these numbers? They go from 0 to 
10 in both directions. I would like you to bet with them, that is, indicate by means 
of these numbers how confident you are that you are making the correct move. Like 
this: if you are not sure that you are making the correct move you might not bet 
very much, perhaps 1 or 2 (demonstrate). If you are absolutely certain you are 
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making the right response you might bet 10 (demonstrate). Any questions?” The 
instructions were repeated if necesary. “All right, you will have a reasonable amount 
of time to make up your mind. Remember, look at the letters, move the handle in the 
dirction you think is correct and to the number you think indicates how sure you 
are, and then push the button. Is that clear? Fine. I'm going to start the mechanism 
now. The first letters will appear in a moment.” 

A non-correction procedure was used. If S moved the handle in one direction and 
then reversed the direction he was warned: “Once you have started to move the 
handle you must continue to move in that direction. You cannot change direction 
after you have started to move.” It should be noted that it was necessary to caution 
only 6 of the 40 Ss in the experiment. 

The bell was allowed to ring following every correct response for Ss on the con- 
tinuous schedule of reinforcement, whereas E prevented the bell from ringing follow- 
ing every fourth correct response made by Ss on the partial reinforcement schedule. 


RESULTS 


The mean number of errors made by the four groups on each block of 
six trials are plotted in Figure 1. The trend analysis of these data in Table 
I? indicates that when the data is summed over levels of emotional re- 
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Ficure 1. Mean numbers of correct responses. 


*Within each set of data it was found that the error sums of squares of the 
separate components did not differ significantly. Therefore, the error term in each 
table is based on the pooled error sums of squares. 
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TABLE I 
ANALYSIS OF VARIANCE OF CORRECT RESPONSES 


Source of variation df ms F P 





Linear Components 


Trials (T) 1 133.605 106.04 <.001 
Trials X emotional 
responsiveness (E) 1 0.917 a 
Trials X schedule (S) 1 25.484 20. 23 <.00i 
TXEXS 1 0.051 — 
Quadratic Components 
Trials (T) 1 0.682 —_ 
Trials X emotional 
responsiveness (E) 1 0.007 oe 
Trials X schedule (S) 1 0.012 
TXExsS 1 4.037 3.20 
Error (pooled) 324 1.260 


sponsiveness there is a significant difference between the slopes of the 
trends for the continuously and partially reinforced subjects (F = 20.28, 
1 and 324 df, p < .001). The failure of both the linear and quadratic 
trials emotional responsiveness interactions to reach significance re- 
veals that no difference exists between the trends of the high and low 
emotionally responsive subjects under each of the two schedules. 

The data for the mean amount bet on each block of six trials are pre- 
sented graphically in Figure 2. It can be seen that the continuously rein- 
forced subjects increased their bets more rapidly and were betting more 
at the end of the experiment than were the partially reinforced subjects. 
This is confirmed by the significant difference in the linear components of 
these trends in Table II (F = 70.22, 1 and $24 df, p < .001). However, the 
quadratic comparison reveals that these two lines are also significantly 
different in curvature (F = 27.80, 1 and 324 df, p < .001). The slope 
for both groups is about the same until trial block 3 where a levelling, 
more pronounced in the partially reinforced subjects, occurs. The linear 
component of the trials emotional responsiveness interaction is also 
significant (F = 8.18, 1 and $24 df, p < .005). This indicates that when 
the data are summed over schedules the slopes of the trends for high and 
low emotionally responsive subjects are significantly different. The slope 
of the trend of the high emotionally responsive group is not as steep (a 
linear component of 2432.64) as the slope of the trend of the low emo- 
tionally responsive group (a linear component of 4034.00). There are 
no significant differences in the curvatures of these lines. 

Figure 3 shows the mean response times for the four groups. A signifi- 
cant triple interaction (F = 5.90, 1 and 324 df, p < .02) among the 
quadratic comparisons in Table III indicates that these lines differ sig- 
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Ficure 2. Mean amounts “bet.” 














TABLE II 

ANALYSIS OF VARIANCE OF AMOUNTS BET 

, Source of variation df ms F P 

Linear Components 

, Trials (T) 1 636.594 485.95 <.001 

, Trials X emotional 

r responsiveness (E) 1 10.071 8.18 < .005 
Trials X schedule (S) 1 92.268 70.22 <.001 

) TXExXxS 1 0.249 

1 Quadratic Components 

| Trials (T) 1 132.292 100.68 <.001 
Trials X emotional 

e responsiveness (E) 1 0.673 — 

a Trials X schedule (S) 1 36.534 27.80 <.001 
sxe XS 1 0.770 

, Error (pooled) 324 1.314 

e€ —_—_____—_—_—_—_—_—_—— C—O Fh + —- —_— 

nificantly in curvature. This can for the most part be attributed to the low 

, emotionally responsive group on continuous reinforcement whose re- 

e 


sponse times increase to trial block 4 and then decrease. The significant 
difference between the linear components of the trials < schedule inter- 
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MEAN RESPONSE - TIME (SECONDS) 
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BLOCKS OF 6 TRIALS 


Ficure 3. Mean response times. 


TABLE III 
ANALYSIS OF VARIANCE OF RESPONSE-TIMES 


Source of variation df ms F 


Linear components 


Trials (T) 0.079 1.38 
Trials X emotional 

responsiveness (E) 1 0.004 — 
Trials X schedule (S) 1.005 17.63 
TtxXExsS 0.007 — 


Quadratic components 
Trials (T) 0.510 
Trials X emotional 
responsiveness (E) 1 0.182 
Trials X schedule (S) 1 0.083 
TXExsS 1 0.337 


Error (pooled) 324 0.057 


action (F = 17.68, 1 and 324 df, p < .001) indicates that there is a 
differential effect of reinforcement schedule over trials. The trend is in 
an upward direction for the subjects under the partial reinforcement 
schedule and in a downward direction for subjects under the continuous 
schedule of reinforcement. The plot of the data also suggests that the 
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low emotionally responsive groups are displaced upward on the ordinate 
of the graph. This is confirmed by an F of 7.57 (1 and 36 df) a value 
significant at less than the .01 level of confidence with an error meap 
square of 0.962. This means that, on the average, high emotionally re- 
sponsive subjects respond more rapidly than low emotionally responsive 
subjects. 


Discussion 


It is not surprising that subjects acquired the discrimination, in terms 
of increasing numbers of correct responses, more rapidly under con- 
tinuous than under partial reinforcement. Similarly, the continuously re- 
inforced subjects show a greater gain in confidence than the partially re- 
inforced subjects. 

The response times for the subjects on the continuous schedule of re- 
inforcement also follow the expected course, becoming progressively 
faster when the linear trend is considered. However, in the case of the 
low emotionally responsive subjects there is an increase in response time 
for about 4 blocks of trials before they begin to respond more rapidly. 
Both of the groups on the partial reinforcement schedule tend to respond 
more and more slowly as trials proceed. In other words, for 4 blocks of 
trials the low emotionally responsive subjects on continuous reinforce- 
ment respond much like the subjects on partial reinforcement. If one con- 
siders the nature of reinforcement in a discrimination task without cor- 
rection it becomes clear that all groups at the start are partially reinforced 
and that continuous reinforcement only becomes continuous when the 
response has been fully acquired. Clearly then the low emotionally re- 
sponsive subjects on continuous reinforcement are responding in a 
manner consistent with the two partial reinforcement groups. The ques- 
tion now arises as to why the high emotionally responsive subjects on 
continuous reinforcement do not show a similar initial tendency. It seems 
apparent for the other three groups that partial reinforcement generates 
factors which interfere with the appropriate response tendency and that 
response time, under this condition, and for these groups, does not reflect 
response strength. That is, response time does indicate the level of the 
subject’s performance, but does not necessarily indicate how much he has 
learned. 

The motivational variable “emotional responsiveness” affects the 
amount “bet” in addition to response time. The low emotionally respon- 
sive subjects tend to increase their bets more rapidly and reach a higher 
final level of betting than the high emotionally responsive subjects. There 
are, however, no differences between these groups in terms of changes 
in the number of correct responses. 

The more rapid average emission of responses by the high emotionally 
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responsive subjects supports a drive interpretation of this personality 
variable. This result is also in line with Cervin’s (1956, 1957) demonstra- 
tion of shorter response latencies for similarly selected subjects in dyadic 
social situations. These high emotionally responsive subjects also tend to 
bet less than low emotionally responsive subjects indicating a lower level 
of confidence regarding the adequacy of their responses. This finding, 
that high emotionally responsive subjects respond more rapidly and show 
less confidence than low emotionally responsive subjects, may support 
Lipsitt’s (1958) suggestion that self-disparagement and anxiety are 
acquired in the same context during childhood learning. 





SUMMARY 


(1) The effects of continuous and partial reinforcement and high and low drive 
on learning as measured by correct responses, amount “bet” (confidence), and 
response time were investigated in a discrimination task with contingent reward. 

(2) All groups exhibited an increase in number of correct responses and amount 
“bet” with the continuously reinforced Ss proceeding at a more rapid rate and 
reaching a higher final level than the partially reinforced Ss. Response time became 
faster as trials progressed for the low emotionally responsive Ss on continuous rein- 
forcement. The high emotionally responsive Ss on continuous reinforcement re- 
sponded more slowly for the first four blocks of trials and then proceeded to respond 
more rapidly. For the Ss on the partial schedule of reinforcement, response time be- 
came longer throughout the experiment. 

(3) It is suggested that response time is influenced by factors generated by the 
partial reinforcement situation and does not, under this condition, reflect response 
strength. 

(4) The results indicate that high drive Ss respond more rapidly and with less 
confidence than low drive Ss although there were no differences in the number of 
correct responses which could be attributed to the drive variable. 
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ASCENDANT-SUBMISSIVE BEHAVIOUR IN PAIRS OF HUMAN 
SUBJECTS AS A FUNCTION OF THEIR EMOTIONAL 
RESPONSIVENESS AND OPINION STRENGTH! 


D. W. CARMENT 
McMaster University 


Cervin (1955, 1956, 1957a) Has sHown that stimulus-response behaviour 
theory can be successfully employed as a model for the prediction of 
ascendant-submissive behaviour in pairs of verbally interacting human 
subjects. In his experiments Cervin required each pair of subjects to 
debate a topic on which they initially held opposed opinions. Ascendant 
behaviour was assumed to be reflected by greater participation in the 
discussion, shorter latency of first statement, and greater resistance to 
change of opinion. 

The amount of a subject’s participation in the discussion and the speed 
of his first statement were assumed to be direct functions of his reaction 
potential. Reaction potential, in turn, was considered to be an increasing 
function of drive level, other variables kept equal. Estimates of a subject’s 
general drive level were derived from the score he obtained on a paper 
and pencil test of “emotional responsiveness” (Cervin, 1957b). Cervin 
demonstrated that subjects with a high emotional responsiveness score 
exhibited a greater amount of participation and spoke first more fre- 
quently than subjects with a low emotional responsiveness score. 

While these predictions of response latency and amount of participa- 
tion were quite straightforward the predictions concerning change of 
opinion were somewhat more complicated and depended on a conception 
of interaction as a learning process. Each subject was assumed to receive 
reinforcement and punishment (negative reinforcement) as a function 
of the behaviour of the other subject (Skinner, 1957). In order for opinion 
change to occur a subject’s dominant opinion had to be weakened and the 
opposite opinion strengthened. It is known that extinction (weakening) 
of a response takes longer under high drive than under low drive and, 
since a high-drive subject received less frequent reinforcement of the 
opposite opinion and less punishment of his dominant opinion from his 
low-drive opponent (because of the opponent’s lower response rate), 
strengthening the competing response would take longer for a high-drive 
subject. 

Cervin (1957a) was able to support this prediction experimentally. 
His results are in accord with the findings of Farber and Spence (1953) 


1This research was in part supported by a summer research grant from McMaster 
University. My thanks are due to Miss Dolores Klein for experimental assistance. 
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and Taylor and Spence (1952), but not with those obtained by Buchwald 
and Yamaguchi (1955). 

It was the purpose of the present study to repeat and extend Cervin’s 
experiment in which he was concerned only with the effects of different 
levels of generalized drive on the three dependent variables. In the ex- 
periment reported here another independent variable, opinion strength, 
was introduced and assumed to contribute to the reaction potential of a 
subject in a manner similar to the learning construct of habit strength. 
It was assumed that the subject who states that he feels strongly about a 
discussion topic had probably had more contacts with the topic (in the 
sense of discussing it, thinking about it, or reading or hearing about it) 
than the subject who states that the topic is of no concern to him whatso- 
ever. If number of contacts can be considered analogous to number of 
trials in the typical learning experiment then strength of opinion should 
increase with increased contacts in the same manner as habit strength 
increases with increased trials. Thus the subject who is concerned about 
an issue should have a greater habit strength associated with his domi- 
nant opinion than the subject who is uninterested. 

A potential argument arises regarding the independence of opinion 
strength and emotional responsivness, That is, high emotionally respon- 
sive individuals might consistently feel concerned about topics whereas low 
emotionally responsive individuals might consistently feel unconcerned. 
Therefore, before this experiment the average strength of opinion was com- 
puted for all high emotionally responsive and also for all low emotionally 
responsive individuals in the available population. A t-test revealed that 
these means were not significantly different. In addition, for the total 
population (N = 163) a non-significant linear correlation of .127 and a 
correlation ratio of .203, also non-significant, were obtained between these 
two sets of scores. It is safe to conclude, therefore, that the opinion-strength 
and emotional-responsiveness scales are measuring two different variables. 


DERIVATION OF PREDICTIONS AND EXPERIMENTAL DESIGN 


Within the theoretical framework outlined, specific predictions were 
made concerning response latency, amount of participation, and change 
of opinion for pairs of subjects in three experimental groups. Each pair 
in all the groups consisted of a high habit-strength member and a low 
habit-strength member. The groups differed with respect to the drive 
levels of the members of each pair. In Group 1 the high habit-strength 
subjects had a high drive level and the low habit-strength subjects had a 
low drive level. In Group 2 the subjects in each pair were matched for 
drive level, with the same nuraber of pairs matched at low drive level 
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as at high drive level. In Group 8 the high habit-strength subjects had a 
low level of drive and the low habit-strength subjects had a high level of 
drive. These combinations of habit strength and drive were calculated to 
result in a large difference between the reaction potentials of the members 
of Group 1 pairs, a smaller difference between the reaction potentials of 
Group 2 pairs, and a minimal difference between the reaction potentials 
of the members of Group 8 pairs. 

The predictions were then based on the magnitudes of these reaction- 
potential differences. It was expected that the high habit-strength sub- 
jects in Group 1 would speak first the greatest number of times, followed 
by those of Group 2, and then by those of Group 3. Similarly, the largest 
number of high habit-strength subjects participating the greatest propor- 
tion of the time would be in Group 1, again followed by those of Group 
2, and then by those of Group 3.? 

Further, the magnitude of the difference in the amount of time spent 
speaking between high and low habit-strength subjects would be greater 
in Group 1 pairs than in Group 2 pairs. The members of Group $3 pairs 
would show the smallest difference in the amount of time spent speaking. 

Finally, significantly more of the low habit-strength subjects in Group 
1 than in Groups 2 and 3 would change their opinions to agree with high 
habit-strength subjects. There would be more changes in this direction in 
Group 2 than in Group 3. Thus there would be more cases of compromise 
and of no change in Group 3 than in the other two groups. 


ie METHOD 

Students in an introductory psychology class had indicated the nature and strength 
of their opinions concerning a number of discussion topics. These topics were selected 
to have as little emotional value as possible and in particular items of direct political 
and religious significance were omitted. For example, each had been asked to indicate 
whether he agreed or disagreed with items such as “the government should socialize 
medicine” and then to place a check on a three-point scale ranging from “of no con- 
cern to me whatsoever,” through “interested but not too concerned,” to “I feel very 
strongly about this issue.” From this population 44 low habit-strength Ss were chosen 
from among those who had checked the first category and 44 high habit-strength 
Ss from among those who had checked the third category. They were assigned to 
the experimental groups on the basis of whether they had obtained a high score (7 
or more) or a low score (3 or less) on Cervin’s Scale of Emotional Responsiveness 
(1957b). There were 14 pairs of Ss in Groups 1 and 2 and 16 pairs of Ss in Group 8. 
The members of each pair were matched for sex and age. 





2This was the ratio of the total length of the subject’s speeches to the total length 
of the discussion. It is conceivable that a subject could exceed his opponent by a 
slim margin in this respect and therefore the additional measure, difference in 
amount of time spent speaking, was included. 
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Procedure 

A topic had been selected on which the pair members had opposite opinions and 
appropriate opinion strengths and they were then told: 

“In this experiment we are interested in observing people discussing various topics. 
You have indicated your opinions regarding a number of issues on this questionnaire 
which you answered in class. I would like you to discuss one of these issues with 
the purpose of arriving at a common statement of your opinions, that is, until you 
reach some conclusion such as a common statement on agreement, compromise, or 
disagreement.’ You can talk as long as you want to.4 When you have reached a 
conclusion please put it into words that are acceptable to both of you, and then 
ring this bell. This will tell us that you have finished. 

I'll leave the room and in a few moments I'll knock on the window. This will be 
the signal for you to start talking. But it is very important that you do not talk 
until I knock. Do not say a word until then. 

Any questions?” (If necessary repeat instructions.) “I'll knock in a moment. 
Remember, don’t talk.” 

Observers (one for each S in the pair) viewed the discussion through a one-way 
window and recorded the interaction on an Esterline-Angus pen recorder. They 
recorded: (1) the latency of the first response. This was the time from the signal 
to start until one or the other of the Ss began to speak; (2) the length of the speeches 
of each of the Ss; (3) change of opinion. This was recorded at the conclusion of 
the discussion as change, compromise, or no change by each observer independently. 
Agreement was high resulting in an inter-observer reliability coefficient of .89. Where 
the observers’ decisions were not the same the tape recording of the discussion was 
played and a mutual decision reached. 
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RESULTS 
Latency of First Response 
Table I shows the number of pairs in each group in which the high 
habit-strength subject spoke first. It can be seen that the prediction, that 
the frequency of high habit-strength members speaking first would follow 
the order Group 1, then 2, and finally 3, is supported (,* = 7.89, p < .02, 
2 d.f.). 


TABLE I 
LATENCY OF First RESPONSE DIFFERENCES 


Number of pairs in which subject spoke first 


High Low 
Group _habit-strength S habit-strength S Total 


1 12 2 14 
2 10 4 14 
3 7 9 16 
TOTAL 29 15 44 


x? = 7.89, p <.02 


8This order was alternated, with disagreement appearing first half the time. 
4Cervin required his subjects to sum up at the end of fifteen minutes. 
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Amount of Participation 

Table II shows the number of pairs in which the high habit-strength 
subject spoke for the greatest proportion of the time and the number in 
which the low habit-strength subject spoke for the greatest proportion 
of the time in each of the experimental groups. The prediction that the 
frequency of high habit-strength subjects speaking the greatest proportion 
of the time would be greatest in Group 1, next in Group 2, and least in 
Group 8 is supported (x? = 8.84, p < .01, 2 df.). 


TABLE II 
PARTICIPATION DIFFERENCES 


Number of pairs in which subject spoke Median difference 


greatest proportion of time in amount of time 
ean enema enn nee spent speaking 
High Low tween pair 
Group habit-strength S habit-strength S Total members 
1 14 0 14 . 266 
2 12 2 14 .192 
3 7 16 .056 
TOTAL 35 9 44 


x? = 8.84, p <.01 


The prediction concerning the magnitudes of the differences in amount 
of time spent speaking was tested by arranging these differences in order 
of size and determining by means of Whitney's extension of the U 
statistic (Mosteller & Bush, 1954) whether Group 8 scores were stochasti- 
cally smaller than Group 2 scores, and Group 2 scores were stochastically 
smaller than Group 1 scores. It was found that the null hypothesis could 
be rejected at the .01 level of confidence. The medians of the differences 
in the amount of time spent speaking between pair members can be 
seen in Table II. 


Change of Opinion 


The data for opinion change are presented in Table III. It can be 
seen, as predicted, that more low habit-strength members changed to 


TABLE III 
FREQUENCY OF OPINION CHANGE 





Low High 
habit-strength habit-strength Com- 


Group S changes S changes promises No change Total 
1 10 0 1 3 14 
2 5 3 4 2 14 
3 2 5 7 2 16 

TOTAL 17 8 15 7 44 


x? = 15.55, p <.02 
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agree with high habit-strength members in Group 1 than in Groups 2 
or 3. It appears that Groups 2 and 8 are not appreciably different 
although, as expected, there are more compromises and no change in 
these groups than in Group 1. 


Discussion 


The results of this experiment support the earlier findings of Cervin 
(1955, 1956, 1957a) and serve to emphasize the usefulness of S-R 
theory as a tool for the derivation of hypotheses concerning social 
interaction. 

It is apparent that drive is operating in the expected manner and that 
the additional variable, opinion strength, is also an important determinant 
of dominant-submissive behaviour. The data are particularly clear-cut 
with regard to the amount of participation and response-latency measures. 
However, opinion change does not seem to be influenced to the same 
extent by the reaction-potential differences. The data indicate that if 
the difference in reaction potentials between the subjects in a pair is 
maximal, as in Group 1, the high reaction-potential member is most 
likely to persuade the low reaction-potential member. But when this 
difference is reduced, as in Groups 2 and 3, the high reaction-potential 
member wins no more frequently than the low reaction-potential member. 
This suggests that a greater magnitude of reaction-potential difference 
between pair members is required for opinion change to occur than is 
necessary to affect response latency and amount of participation. 

Finally, it is of some interest that opinion strength, in spite of a 
rather crude technique of measurement, does operate in a manner con- 
sistent with the construct of habit strength. This implies that it may be 
possible to manipulate strength of opinion by varying exposure to selected 
issues, much in the same manner as habit strength is manipulated by 
varying experimental trials. 


SUMMARY 


This study was concerned with the contribution of emotional responsiveness and 
opinion strength to ascendant-submissive behaviour in pairs of human Ss. Each 
pair of Ss was required to discuss a topic on which they had initially divergent 
opinions, with the ascendance of one S over the other defined as shorter latency of 
first statement, larger amount of participation, and less likelihood of change of 
opinion. Differences in these behavioural measures were viewed as functions of 
differences in the reaction potentials of the members of a pair. Estimates of the 
size of these reaction-potential differences were derived from a behaviour theory 
model in which emotional responsiveness was interpreted as drive level and opinion 
strength as habit strength. Specific predictions were made concerning the behavioural 
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measures for three experimental groups. As a function of different combinations of 
habit strength and drive the members of each pair in one group were assumed to 
have a maximal difference in reaction potentials, in the second group this difference 
was assumed to be somewhat less, and in the third group this difference was assumed 
to be minimal. Results confirmed the predictions except for some discrepancy in 
the opinion-change data. 
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BOOK REVIEWS 


Metamorphosis: On the Development of Affect, Perception, Attention, 
and Memory. By Ernest G. ScuacuteL. New York: Basic Books, 
Inc., 1959. Pp. viii, 344. $6.00. 


THE IDEA OF DEVELOPMENT implies a certain paradox as philosophers from 
Parmenides to Bergson have not ceased to remind us. Development is a 
fact. It has its origin and its goal, and in the process novelty emerges. 
But is there really anything new, or only a realignment of original 
elements, a reshuffling of the pack in which the cards remain always the 
same? The problem of development is the problem of creativity. Psycho- 
analysis is pre-eminently a developmental psychology; yet Freud, with 
his consuming interest in pathology, seems to have been chiefly impressed 
by the continuing power of the archaic and the infantile to hold sway 
over the entire life history. He discovered the child in the man but this 
led him to the brink of reductivism, impelling him to confuse the 
aetiological with the axiological, to dismiss creativity as regression, and 
so in the end implicitly to deny development. The methodology of 
developmental study also poses formidable problems particularly if we 
share the belief that the earliest experiences, which can only be inferred, 
have great formative influence. This book is a most learned, sensitive, 
and deeply concerned endeavour to come to grips with these speculative 
and controversial matters and to present an interpretation of development 
which, while remaining analytically based, will do less rough justice to 
the creative nature of the change. It consists of three groups of essays 
on the development first of emotion, then of perception, and finally of 
attention and memory. 

According to Dr. Schachtel emotion has the function not only of 
releasing tension (embeddedness-affect) but of creating an activity-sus- 
taining mood (activity-affect). Anxiety arises not simply from conflict 
but from any threat of separation from the primary state of embedded- 
ness. It is in Kierkegaard’s phrase “the dizziness of freedom.” Freud 
considered pleasure only negatively as relief from stimulation, and held 
that encounter with the world was painful. But even in infancy pleasure 
soon comes to include an eager expansion of relatedness, supporting not 


the abolition of the stimulus but repetition of contact and exploration of | 


the environment. Hope and joy (emotions which Freud quickly disposed 
of as merely wishful anticipations of a future return to embeddedness) 
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have more realistic forms which support ongoing activity and relatedness 
to the world in the present. The evolution in the individual from em- 
beddedness to emergence and contact with the world is not an automatic 
development—for the two tendencies are continuously in conflict—but 
depends on decision and conscious effort. The saint and the sage have 
freed themselves from embeddedness to a pre-eminent degree, but man 
is always on the road between embeddedness and freedom and where 
he is on this road determines the kind of emotions he will experience. 
Corresponding to the two affects are two primary modes of perception, 
the autocentric (awareness by the subject of a change in his own state) 
and the allocentric (awareness of the object in independence of one’s 
needs). Focal attention, directed not globally to the total field but 
directionally to a particular object within it while excluding the rest, and 
with renewed approaches from different angles, is the main instrument 
in this cognitive transition. Only man has an autonomous interest in the 
world which makes possible objectification or the perception of the 
environment as existing independently of the observer and his needs. 
The playful exploration of the child greatly assists this development. 
Freud, seeing pleasure and reality too much as alternatives, overlooked 
the positive thrill and pleasurable excitement of exploration and even 
danger. The tension of need and anxiety discourage exploration and 
create a pathological clinging to the familiar and the habitual. There is 
thus a secondary embeddedness in custom and routine and a secondary 
autocentricity which merely labels and files away realities without coming 
into any intimate relationship with them. These protect the individual 
by giving him reassurance through the recognition of the familiar, but 
they lead to stagnation in a dead world. Even science may yield an 
impoverished view of reality when it grasps only those aspects that make 
for prediction and control. While legitimate within its own limits and 
indeed necessary to man’s existence since he has passed beyond the 
guidance of animal instinct, it cannot lead to the richest and fullest kind 
of object perception. The object-of-use perspective particularly distorts 
our perception of people and even the results of the unstructured 
personality-tests may be projective of the tester and of the test-deviser 
as well as of the person tested. Allocentric perception is creative, not in 
the sense of artifice, but because through its openness, its desire for 
relatedness, its absence of preoccupation with its own primary drives 
and its freedom from fear and severe anxiety, it discovers more fully 
what is already there. Only if intelligence is equated with adaptation to 
the status quo is it more intelligent to have done quickly with anything 
new and the I.Q. may be a measure more of conformity than of creativity. 
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Sociocentric perception may increase belongingness but it deters us from 
the attempt to encounter reality. This shared autocentricity is fostered by 
the conception of society as a protective wrapping which shelters the 
well-adjusted adult from irrational fears and excessive excitement, by 
parents who impose rigid views on their children, by teachers who curb 
the child’s tendency to explore, by peer groups which arouse the fear 
of being different, and by language whose clichés give a spurious and 
too hasty sense of knowledge. Dr. Schachtel’s application of these views 
to the explanation of childhood and dream amnesia will already be 
familiar to readers of Lawrence Cole’s Human Behavior in which it was 
given some prominence. 

If we mistrust speculation and will countenance theory only when the 
evidence is derived from experiments, there is much in this book that will 
disappoint us. For many of the author's affirmations, though eminently 
reasonable, are as yet unsupported and indeed he does not always trouble 
to refer to already existing experiments which might be thought to re- 
inforce his views. Nonetheless Metamorphosis is the most complete, the 
most erudite, and the most subtly argued all-round statement to date 
of a point of view which has been gradually coming to the fore in a 
variety of quarters for several years now. And no one can read the book 
without receiving the impression of an unusually perceptive and culti- 
vated mind, gravely concerned with the issues at stake and whose own 
convictions are deeply felt. 

HiLTon Pace 
University of King’s College 


The Social Psychology of Groups. By Joun W. Turpaut AND Harotp H. 
Ketter. New York: John Wiley & Sons, Inc., 1959. Pp. v, 291. $7.00. 


THrBauT AND KELLEY sET OUT to “analyze a variety of important phe- 
nomena in the same limited set of simple terms and to show the inter- 
relatedness of phenotypically diverse research findings,” and they have 
done so in a very convincing manner. The phenomena dealt with are 
those we often overlook, or are aware of primarily in retrospect, such as 
tendencies to avoid entering into social relations with some people while 
eagerly seeking out others. This book develops a theory of what might 
be called “social comfort.” The authors pay careful attention to the 
“reward” and “cost” characteristics of social acts, and make predictions 
on the basis of the ratio of rewards to costs. Comfortable and continuous 
social interaction takes place if the ratio of rewards to costs is high; 
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social disruption occurs when costs are greater than rewards. A word 
about their meaning of “cost”: in a recent movie advertisement the hero 
remarks “I'll have you no matter what the cost” (and from the ready 
look in the eyes of the heroine one is sure that there is no need of a 
transfer of money when reference is made to cost); in this situation, costs 
are high but potential rewards are higher and interaction is likely to 
continue. 

Thibaut and Kelley demonstrate how the social comfort ratio is derived 
from the joint contingencies of the acts of those in interaction. If the 
acts of one person mesh smoothly with reactions of another both can 
increase their social comfort. By considering joint contingencies of acts 
(with an ingenious use of matrices of action) they are able to describe 
in an exceptionally revealing manner what “power” is, what “control” over 
another or a group means, how one can have “fate control” or “behaviour 
control” over others, or how the task can control the person, how people 
can make or break dependencies. They are also able to give an excellent 
explication of social norms, roles, and status, particularly the more 
psychological aspects of these concepts. The conceptualization they have 
developed permits descriptions of a great deal of behaviour in dyads and 
it is also extended to larger social groups. 

The theory clearly reveals the assumption of the authors that man is 
basically egoistic, and even if one does not sympathize with the position 
of Hobbes and LeDantec, he would be impressed with how much the 
egoistic position does elucidate. The consideration of social norms as a 
form of social contract (pp. 133ff.) is one of the high points in the book. 
However, egoism is pushed rather far when even marriage partners are 
said to evaluate “who is better off” in the marriage (p. 226) and when 
man is assumed to desire to maximize his power in groups (p. 214). 
There is much more to the marriage dyad than a battle for power, and 
man often is more comfortable if he works for others or plays second best 
at times. This is not to criticize the theory or its assumptions because 
many fundamental rules of behaviour can be unravelled with the ap- 
proach of Thibaut and Kelley. The approach is not presented as one 
which can account for all features of the grouping process. Its strength 
lies in its integration of heretofore discrete ideas (for psychology) such 
as Mintz’s data (p. 204), Mill’s description of three-man groups (pp. 
212ff.) with Bales’ task and maintenance functions of group members 
(pp. 275ff.) or personality dispositions of self-confidence (p. 174), and 
the well-known research on approach-avoidance conflict. There is nothing 
wrong with how each of the original researchers have explained these 
features of behaviour, but Thibaut and Kelley should be complimented 
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on their ability to trace out common denominators. The theory clearly 
has breadth even though at times, in striving for integration, the authors 
appear to be stretching what little data are currently available to fit 
their scheme. Time will tell if the approach can develop depth, and it is 
this reviewer's feeling that it will be limited on this score. Miniature 
theoretical systems developed around an accumulation of empirical facts 
(such as those of Bales and Mills) will perhaps explicate the com- 
plexities of certain aspects of group behaviour more efficiently. The 
general theory which will ultimately link such miniature systems together 
will probably be one more similar to that of Parsons and Shils than to that 
of Thibaut and Kelley. In view of the fact that Thibaut and Kelley have 
actually worked out a basic reinforcement theory to account for dyad 
and small group behaviour it would not be fair to conclude, if this 
approach actually does lack depth, that reinforcement theory is limited. 
It may be that these particular proponents of this approach have not 
presented reinforcement theory with all its potentials. But their skill 
in integration is so striking in this work that their next development is 
worth waiting for. 

This will be an excellent second book for courses in Social Psychology 
and of first importance to all graduate students and teachers in the 
social sciences. 

WALLACE E. LAMBERT 
McGill University 


Evaluation of Changes Associated with Psychiatric Treatment. By MARVIN 
REZNIKOFF AND Laura C. Toomey. Toronto: Ryerson Press, 1959. 
Pp. iv, 182. A Functional Approach to Training in Clinical Psychology. 
By Asranam S. Lucuins. Toronto: Ryerson Press, 1959. Pp. vii, 288. 
Rorschachiana V (Proceedings of III International Rorschach Con- 
gress, Rome, 1956). Bern: Huber, 1956, 27 papers. Pp. 445. 


REZNIKOFF AND TOOMEY RIGHTLY POINT ouT in the preface to their book, 
that at present there is no comprehensive review of the psychological 
and psychiatric literature on the assessment of change following psy- 
chiatric treatment. Their book is designed to fill this need. The book is 
well organized. In the first section, some of the problems involved in 
assessing treatment objectively are discussed; in the second, the results 
of the published studies are summarized. These studies are grouped and 
presented in terms of the assessment techniques used (clinical judgement, 
psychological tests, physiological measures, and so on). A final section 
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summarizes extremely briefly (in 4% pages) what the authors believe 
to be the main faults of current research in this field. The main fault of 
this book is its brevity. It is only 124 pages long, and the fairly numerous 
studies summarized are dealt with in 42 pages. The authors have been 
content to present the bare bones of each research quoted. No attempt 
is made to evaluate critically the various techniques used. Thus, for 
instance, while many Rorschach studies are summarized, there is no 
general discussion about the validity of the various Rorschach scales 
used. This generally uncritical approach, the failure to distinguish be- 
tween good and bad studies, and the extreme over-all brevity of the 
presentation and discussion, makes the book of no more value than the 
average review article in a psychological journal. It cannot possibly be 
regarded as a definitive reference book. 

The title of Luchins’ book suggests that it is to be a theoretical dis- 
cussion of a certain approach to clinical psychology, with its implications 
for graduate teaching programmes. However, this is not the case. The 
book is a revision of a 1956 manual entitled “Study of a Mental Hospital,” 
describing the Oregon State Hospital at Salem, Oregon, and intended as 
a type of manual for the training course in clinical psychology which 
is given there. In the present book, the author first describes the hospital, 
its design, location, and physical characteristics, and its administrative 
organization as it should be presented to a psychological trainee. The 
book thus serves as a sort of guidebook for a tour of the hospital, written 
apparently for some instructor who will later have to show the hospital to 
a group of students, while making a number of teaching points. The 
manual goes on to describe the patients, the way they are treated, the 
staff and their functions, case conferences, and so on. In so far as most 
mental hospitals have features in common, this rather curious textbook 
might be used in conjunction with a summer psychological interne pro- 
gramme by whoever has the responsibility of introducing a number of 
psychology students to the functions of a mental hospital, although the 
book is obviously intended for the instructor and not the student. The 
discussion is kept at a simple level and fundamental scientific problems 
are avoided. As a textbook for training graduate students of clinical 
psychology, it would appear to be too elementary. 

Rorschachiana V is the publication by Hans Huber of Bern, of the 
proceedings of the Third International Rorschach Congress held in Rome 
in September, 1956. In addition to the presidential address by Mario 
Gozzano, twenty-seven papers are reprinted in full, with a summary of 
the resulting discussion. Notes on several discussion groups are also 
included. The contributions are printed in French, German, Italian, and 
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English. The only paper in English is by S. J. Beck, on the light-dark 
determinant in the Rorschach test. Beck was the only North American 
contributor, and his report contains little which he has not already pub- 
lished previously. The report of this International Congress suggests that 
the Rorschach movement in North America is declining to a remarkable 
extent, if participation in this Congress is any indication. 

R. W. Payne 
Queen’s University 


Allgemeine Neurosenlehre (General study of the neuroses). By HERMANN 
Nunserc. Bern and Stuttgart: Hans Huber, 1959. Pp. 435. DM 88. 


THIs Is THE SECOND EDITION of H. Nunberg’s book published in 1932. It 
was written from an orthodox psychoanalytical point of view and was 
approved by Sigmund Freud who, in a short preface, stated that it was 
“the most complete and most conscientious presentation of a psycho- 
analytical theory of the neurotic processes.” 

H. Nunberg was a teacher at the Psychoanalytic Institute at Vienna; 
he now teaches at the New York Psychoanalytic Institute. Why should 
the author re-publish a book after 27 years with only minor, supple- 
mentary changes? The answer is simple. He believes that the principles 
established more than a quarter of a century ago have lost nothing of their 
validity. 

He who likes to have an answer to every question and who cannot 
stand the stress of uncertainty will enjoy reading this book. Controversies, 
objections, doubts are not discussed. The cause of each symptom is found 
although not without difficulty. When the author writes, “the need for 
causality is obviously so great that a cause is invented when none 
exists (p. 179),” this sentence applies to others, not to himself. Nunberg’s 
book resembles the handbooks supplied to mechanics which describe in 
detail all the parts of a machine, how the parts work, and how the 
machine can be repaired. 

No deviations from the most orthodox psychoanalytic school are men- 
tioned. In the attached bibliography Adler is omitted and only Jung's 
earliest papers (up to 1909) are cited. The bibliography contains over 
300 titles, mostly papers written in the twenties and thirties, some later, 
up to 1954. The names of nearly all the better-known, contemporary, 
psychoanalysts are absent. It would be interesting to speculate why 
Rudolf Brun’s excellent “Allgemeine Neurosenlehre” which deals with 
all aspects of the neuroses, psychoanalytical as well as physiological, was 
changed to “Allgemeine Neurosentheorie.” 
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Why did this book earn Freud’s approval? He must have been 
astonished by its “completeness,” by the author's daring ability to see 
light where he himself still groped in the dark. As a good disciple, Nun- 
berg was certainly “most conscientious.” By giving such fine compliments 
Freud, perhaps, overcompensated his feelings of uneasiness. It might 
have been embarrassing for him to meet someone who was “plus royaliste 
que le Roi.” 

G. KaczANowskKI 
Ontario Hospital, Whitby 


A Psychiatrist’s World: The Selected Papers of Karl Menninger, M.D. 
Edited with an Introduction by Bernarp H. HA... Toronto: Mac- 
millan Company of Canada Limited, 1959. Pp. xxvi, 931. $11.00. 


ONE HUNDRED AND FORTY GLIMPSEs into a noted psychiatrist's personal 
world; a voluminous omnibus from Karl Menninger’s writings on matters 
medical, psychological, educational, and otherwise; almost one thousand 
pages of materials published between 1919 and 1959, exclusive of his 
books still in print. Who will read so many disconnected excerpts, if he 
is not an admirer of Dr. Menninger? Of course, the presentations of the 
editor at the beginning of each part are intended to whet the appetite. 
Not a few readers may read these in the belief that they will do as 
“digests”; others, according to their interests, may choose an article on its 
title, like Psychiatry and Psychology, Research in Psychiatry, Religio 
Psychiatrici (there are 83 titles in all). 

Too little! and too much! is the impression that was felt several times 
in reading this work. Too much matter all in one volume; and too little, 
much too little on many a topic. The excerpts are rarely very long, but 
precisely because Menninger clarifies an issue or airs his opinions with 
such sincerity and conviction the reader wants more. On some topics this 
need can be satisfied by one or the other of the author’s books, The 
Human Mind, Man Against Himself, Love Against Hate, Theory of 
Psychoanalytic Technique. The short section on the history of psychiatry 
particularly left this reader unhappy. 

The bulk of the volume, about 700 pages, is psychoanalytic psychiatry, 
its theories and its applications, in medicine, in education, and in society. 
One general impression is that the doctor is a unique human being—a 
dedicated physician, a crusading psychiatrist, an educator always, a 
poet and an artist, a philosopher and a fervent Christian: “At times he 
seems strongly identified with the Roman Catholic heritage; at other 
times, he is a militant Protestant; at other times, he is militant for the 
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Jewish people” (p. 728), and always with great sincerity and simplici 

Few psychologists of North America have not heard of Karl Menninge 
many have already read one or other of his writings, some have met hi 
personally; here is an opportunity to learn much more about the m 
and his work, his psychoanalytic psychiatry as it developed in Boston, 
Chicago, and, most of all, in Topeka, Kansas. 

R. H. SHEVENE 

University of Ottawa 


Seelische Gesundheit (Mental Health). Edited by W. Berrscuant, E 
MENG anp E. Stern. Bern and Stuttgart: Hans Huber, 1959. Pp. § 
DM 34. 


THIS VERY INTERESTING BOOK presents the opinions of continental E 
pean authorities on mental health. It is a collection of 32 papers writter 
by Psychiatrists, Psychologists, educators, and a judge, a social wo! 
and a sculptor. Twenty-two of the papers are in German, eight in Frene 
one in English, and one in Italian. The majority are contributed by Sw 
writers, the remainder by French, German, Austrian, Dutch, Italia 
Swedish, and Portuguese authors. Almost every paper is a little masterpiec 
of concise writing. The approach to the topics discussed is just as diversifie 
as is the origin of the authors. Freud’s, Jung’s and Adler's teachings pre 
dominate but Thomas Aquinas is respected as is Karen Horney, and somé 
papers have a distinct existentialist flavour. This variegation does ne 
distract the reader; the search for solutions of everyday problems is the 
integrating link. None of the authors pretends to know all the answers 
each one, in scientific humility, tries to put a little stone in the foundatie 
of mental hygiene. 

The book is divided into several parts. First the working methods ¢ 
mental hygiene, the ways of achieving its aims, and international probler 
are discussed. Papers on the mental health of marriage and the family 
follow. The greatest part of the book is dedicated to the problems of 
normal and disturbed childhood. Here are some excellent papers whic 
ask for translation and publication in our journals. The psychologic 
needs of children, their reactions to environmental stimulation, the dé 
velopment of motivation and of conscience, the important—in moder 
society neglected—role of phantasy, epileptic and motor disorders, refugee 
children, and other subjects are discussed. Some papers give short cas 
histories and illustrate the practical application of mental hygiene prim 
ciples. 

G. Kaczanov 

Ontario Hospital, Whitby 








